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Dear Gentlemen: 

Enclosed for your review is a copy of the “Draft Interim Measurehterim Remedial Action 

(IWIRA) and Closure Plan for the Present Landfill;’, dated August 6,2002. Your agency’s 

previous comments were incorporated in this draft andor addressed by the enclosed 

responses. The public comment period for this IM/LRA is forty-five (45) days and ends on 

September 19,2002. Please contact me at (303) 966-5918 or Scott R. Surovchak at (303) 

966-355 1 if you should have any questions oi comments. 
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Assistant Manager 
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Gcneral Response: 
Environmental Protection Agency . 

Seneral Comment: Throughout the document, references are made to the 
Zonceptual Design for the Present Landfill (see examples in the Executive 
Summary, page 1, and the Footnotes 2 and 3, page 26). Because several 
tey issues are unresolved in this original conceptual design document and 
iecause current conclusions and specific recommendations are likely to 
:hange, this IM/IR4 document should identifi the specific version of the 
:onceptual design document that contains the referenced information (such. 
1s original, version one, 30% design). 

Executive Summary. PaPe 1.  The fourth paragraph of this section 
indicates that Derformance suecifications presented in this IMAM 
document wili dictate the fiial design of the evapotranspirative (ET) cover. 
However, performance specifications are not clearly presented in this 
document. This section should identify and reference specific 
performance specifications, and state that ET cover performance 
requirements will be equivalent to RCRA Subtitle C cover performance 
requirements. 

rhere is only one draft conceptual design for the present landfill, and there 
M i l l  not be subsequent revisions, which precludes using ternis such as 
Iriginal or version one. Calling the conceptual design a 30% design would 
mly add confusion to the issue as the title of the document is conceptual 
jesign. The conceptual design and the comments received will be used to 
levelop a 60% design that will be comprehensive and incorporates the 
tarious agencies’ comments on the conceptual design. 
Section 3.1 was developed to document the consultative process used during 
he review of the conceptual design, and the basis for the development of the 
50% design. 
The comment responsiveness summary for the conceptual design will be 
included as an appendix in the 60% design 
Section 5.2.4.1 is meant to document the assessment of the performance of 
the cover. “The performance criteria for the ET cover will be based on an 
assessment of the following parameters: 
B Comparison of the ET cover soil water storage (based on soil profile 

water contents) with the field water storage capacity of the soils; 
Determination of upward or downward hydraulic gradients in ET cover 
soils (based on the hydraulic potential readings and calculation of water 
flux rates through the cover based on the hydraulic gradients and soil 
hydraulic conductivities); and 
Direct measurement of the drainage rate through the lysimeters.” 

This approach is consistent with the approach taken at the Ft. Carson, 
Landfill 5 project. 
Section 3.0 indicates that the cover design will be based on a Subtitle C 
requirements, “As a result, the specific criteria used for the landfill cover 
design are based on a RCRA Subtitle C facility.” This sentence will also be 
added to the Executive Summary. 

I 
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Coniinctit 

Section 1.0, Introduction, Page 2. The last paragraph discusses the scope 
of the IMJRA and indicates that it is unknown if the landfill is impacting 
the groundwater. Because there is a known connection between the 
landfill and the groundwater, decoupling the landfill from the groundwater 
will produce an incomplete remedial action for the landfill if only the 
landfill cover is addressed. Therefore, this section should indicate that the 
document will consider and discuss potential impact of the landfill on 
groundwater. In addition, the section should also indicate that the potential 
impact of groundwater on the landfill will also be considered and 
discussed in the document. Furthermore, it should also be stated that these 
analyses indicating the groundwater impacts by the landfill or to the 
landfill and any appropriate measures will be submitted as part of the final 
design, if warranted. 

Section 2.9.6, Page 21. This section discusses the groundwater down- 
gradient of the present landfill. The last sentence on this page indicates 
that data from 1991 to 1995 were used in this report. The full data suite up 
to and including data taken in 2002 should be used to assess groundwater 
conditions. All data should be provided for independent evaluation by the 
U.S. Environmental Protection Agency (EPA). 

Response 

The IWIRA does not represent or propose a final action nncl does not 
Zonsider and discuss potential iiiipacts of the lonclfill on groundwater 
because that evaluation is currently being conducted. Although decoiipling 
the cover construction from the potential groundwater diversion is not ideal, 
proceeding with the cover construction will not preclude any fbture action 
For the groundwater. It is not anticipated that a decision on the groundwater 
accelerated action could be made in time to prepare the design requirements 
for the groundwater diversion with the final design for the cover, which’is 
why the two items have been decoupled By dealing with them separately, 
we are ensuring that adequate time is being taken to completely assess the 
potential groundwater impacts while still ensuring that the cover is installed 
and performance assessment monitoring initiated. Throughout the IM/IRA, 
it has been clarified that the groundwater evaluation includes the effect of the 
landfill on groundwater and the effect of groundwater on the landfill. 
Section 2.9 of the I M R A  indicates “Groundwater - quarterly data (1 99 1- 
1995), four months from Phase I RFI/RI wells (1992-1993), four months 
from 1994 wells (1994-1995), quarterly data  (2000-2001 and first 
quarter  of 2002) (EPA Level IV and V).” Section 2.9.6 of the IM/IRA 
indicates, “Groundwater was also evaluated on the basis of screening-level 
data collected in 2000,2001, and the first quarter of 2002. Groundwater 
quality at the Present Landfill appears to be generally consistent, with 
concentration trends for most analytes fluctuating but generally flat or 
declining. Monitoring indicates that landfill groundwater is not currently 
migrating past the East Landfill Pond dam. Specifically, fluoride, sulfate, 
total dissolved solids (TDS), calcium, lithium, magnesium, molybdenum, 
nickel, potassium, sodium, strontium, zinc, and uranium-235 concentrations 
in all downgradient wells do not appear to be increasing above historical 
levels.” These data are available on EDDIE and the annual reports, which 
can be accessed from the EPA’s site computer at WETS or tht 
administrative record. In addition, all of the elevated levels (above Tier I 
and I1 levels) for all media were distributed at the June 26 project status 
meeting. A footnote was added to address the data czaw. 
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Section 3.0, Pages 24. This section discusses the project approach. The 
third paragraph and the bulleted items following the paragraph lists items 
in the presumptive containment remedy. Because landfill gas and leachate 
are generated by the landfill these items must be addressed in the design of 
the remedy. Therefore, the if needed phrase should be deleted from the 
bulleted items referring to landfill gas and leachate. Because you are 
attempting to use alternate closure methods and are not opting to use field 
test plots for design purposes, you are required to meet the more rigorous 
design standards. This needs to be clarified and reflected throughout the 
IM/IRA and subsequent design documents. 
Section 3.1, PaPes 24 through 27. This section discusses cover 
alternatives. The three bullets on page 26 provide a general description of 
a RCRA Subtitle C cap. However, the description is confusing. This 
section should be revised to describe a RCRA Subtitle C cover consistent 
with EPA guidelines (EPA 1991) which would apply specifically for this 
landfill. A drawing should be provided of a section of the cover and each 
layer should be identified. 
Footnote 2 on page 26 refers to the Alternative Cover Assessment Program 
(ACAP) and implies that this study indicates that a conventional Subtitle C 
cover would not be applicable to the Present Landfill. However, a primary 
reference was not provided that presents the results of the ACAP study. 
This section should provide a primary reference that substantiates the 
statements made regarding the inapplicability of a conventional RCRA 
Subtitle C cover at the Present Landfill. Because the cited ACAP results 
seem to conflict with the test results fiom the Alternative Landfill Cover 
Demonstration (ALCD) project, which show that a properly designed and 
constructed Subtitle C cover performs better that all covers, including an 
ET cover, tested over the 5-year period, supporting details of the relevant 
ACAP program cited should be provided for comparison. 
In addition, page 27, third bullet fiom the bottom refers to the design of the 
gas venting layer. General Comment Number 1 in the Response to 
Comments presents a discussion of issues applicable to this bullet, and 
must be reflected in this document as well. 

Response 

The section was taken From the regulations, and the parenthetical statements 
indicate these items are addressed in the IWIRA. The necd for a gas venting 
layer is currently being reassessed. If a gas venting layer is not required, it 
will not be included in the design. In accordance with EPA guidance, these 
optional layers are evaluated for inclusion based on site-specific need. A gas 
venting layer should not be included unless it is necessary. Including an 
unnecessary layer in the landfill would be an inappropriate use of 
government funds that could be applied to other remedial actions. 

The I M A M  is the RFCA accelerated action decision document to implement an 
evapotranspiration cover on the landfill. The Subtitle C information was included 
for reference. Including additional information and drawings on a Subtitle C design 
would confuse the true nature of the decision. The design documentation, which 
will be part of the administrative record, will include additional information and 
drawings with respect to a typical Subtitle C design and comparison to the ET cover, 
and the demonstration of equivalence. 
The footnote is not meant to be all inclusive, but to provide a basis for why we 
considered an ET cover. All of the information cited is publicly available and 
referenced in the conceptual design, which will be included in the administrative 
record. The footnote has been modified to read as follows, Field studies conducted 
in association with EPA’s Alternative Cover Assessment Program (ACAP), and the 
Alternative Landfill Cover Demonstration (ALCD) Project at Sandia National 
Laboratories, have provided data substantiating the performance of ET covers in the 
Western United States. Results from these studies indicate that ET covers can 
provide equivalent performance to Subtitle C covers. 
The need for a gas venting layer is currently being reassessed. If a gas venting layer 
is not required, it will not be included in the design. In accordance with EPA 
guidance, these optional layers are evaluated for inclusion based on site-specific 
need. A gas-venting layer should not be included unless i t  is nccessary. Including 
an unnecessary layer in the landfill would be an inappropriate use of government 
funds that could be applied to  other remedial actions. 
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# 

Coni tiirtit 

Table 1, Page 25. This table summarizes a comparison of design 
alternatives. The first row, third column states that recent studies have 
indicated that conventional Subtitle C covers do not remain effective in 
semi-arid environments, such as Rocky Flats. This statement is not 
consistent with data fiom the most recent documented results from the 
ALCD project currently in progress at Sandia National Laboratory, New 
Mexico. Five years of data fiom the monitoring of flow through several 
test sections show that the RCRA Subtitle C cover has the best 
performance record of covers tested in the ALCD (see ALCD FY2000 
Annual Data Report). This section should be revised to provide specific 
data and references for the recent studies cited and also provide the 
specific test results of the studies cited, or the narrative should be revised 
accordingly. 
The second column of this table provides a description of the design 
alternatives. The narrative is unclear. The table should contain or 
reference a drawing in this document of each alternative section 
identifying each layer in the section. 
The last column shows relative costs of each alternative. The document 
should provide calculations and all supporting information for each cost 
estimate as an appendix in the document. 
Section 3.2.3, Page 29. This section discusses the proposed gas- 
ventinghiota barrier layer. This proposal is inconsistent with EPA 
guidance. See Specific Comment Number 1 in the responses to Draft 
Responsiveness Summary for the Conceptual Design for the Present 
Landfill Closure Cover for fiuther discussion of this issue and address this 
in the IM./IRA. 

Rcsponsc 

~~~~~ ~ 

The ALCD also indicates that ET covers arc performing eqiiivalently to the 
Subtitle C covers, and the ACAP program indicates that ET covers are 
performing better that Subtitle C covers over long periods of time. 
The IWIRA is the decision document to implement an evapotranspiration 
cover on the landfill. The Subtitle C information was included for reference. 
Including additional information and drawings on a Subtitle C design would 
confuse the true nature of the decision. The design documentation, which 
will be part of the administrative record, will include additional information 
and drawings with respect to a typical Subtitle C design. 
As indicated in the IM/IRA footnote to Table 1, “Cost figures taken from the 
Alternative Landjill Cover Report, DOEEM-0558, December 2000.” These 
figures were provided for comparative reasons only, which is why site 
specific estimates were not prepared. The footnote has been clarified to 
indicate what is meant by relative cost. 

As indicated in the response for comment 5 ,  the gas venting. layer need is 
being reassessed. If a gas venting layer is required, a combination gas 
ventinghiota barrier will be pursued. If a combination layer can not be 
developed that meets the need for both gas venting and biota barrier, then 
separate layers will be designed. The cover for the Present Landfill is an 
alternative cover and multiple options are being pursued, but the 
performance of each layer must still meet the intent of the technical 
requirement. 

, 
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Section 3.2.8, Page 31. This section discusses revegetation. The first 
sentence states the final design will include a revegetation plan that will 
meet K-H Ecology Group requirements. These requirements need to be 
clearly stated in this document and this section should also indicate that the 
plan will fulfil EPA and RCRA performance requirements consistent with 
the design. 

Section 5.2.1. Page 36. This section discusses groundwater monitoring. 
The first sentence of the second paragraph states one upgradient and three 
downgradient wells will be required for post-closure groundwater 
monitoring. This sentence should be revised to indicate that this is a 
minimum requirement, that additional wells may be required, and that the 
final monitoring plan will show the well locations and provide a rationale 
for the selection of all wells in the monitoring plan. 
Section 5.2.1, Page 38. This section discusses groundwater monitoring. 
The IF query in the decision statement on page 38 indicates that the mean 
concentrations in any downgradient well must exceed the concentration in 
the upgradient well by more than two standard deviations of the data set 
before a report is made to the appropriate agencies. The agencies should 
be notified whenever the mean concentration in the downgradient well 
exceeds the mean concentration in the upgradient well. The phrase by 
more than two standard deviations of the data set should be deleted. 
The decision statement also indicates no action other than continue 
monitoring. The decision statement should indicate scenarios and criteria 
that will trigger actions other than monitoring, and specify what those 
actions will be. 

This information will be included i n  the clcsign tlocunientation. A cliafi seed 
mix has been developed to be used as a baseline for the GO‘% clesign, but the 
actual seed mix will be based on the final cover thickness and  borrow study 
results. The seed mix will be geared toward optimizing the transpiration of 
water from the cover while being consistent with the climate and anticipated 
wildlife refuge. These criteria will be more restrictive than the EPA and 
RCRA performance requirements for revegetation. 
Section 5.2.1 of the IM/IRA includes the following statement, “At a 
minimum, three wells will be placed downgradient, on the east side of the 
landfill, and one well will be placed upgradient, on the west side of the 
landfill.” The document has been clarified throughout to indicate that the 
wells are a minimum requirement. 

This section is consistent with the Integrated Monitoring Plan methodology 
for monitoring, reporting, and decision making. The IMP is currently used 
for the RCRA monitoring around the Present Landfill and its methodology 
was developed using the consultative process with DOE, CDPHE, €PA, K- 
H, and the stakeholders. 

Page 5 of  2 I 



c Ill t . 
# 
I2 

13 

14 

15 

Responsiveness Summary for the Interim ~leasiires/l i ltcrinl Rcmcdial ,\ction Document t o r  tlic Yiwcrit I.,ancItiIi 

Coni in c 11 t 

Section 5.2.6, Pape 44. This section discusses monitoring activities. The 
sixth bullet and footnote 8 use the terns soil water coveracity and field 
water storage coveracity. The definition of each of these terms is unclear. 
This section should provide references for these terms or use terms (such 
as field capacity) commonly used in the literature. 
The eighth bullet indicates that if the measured lysimeter drainage rate 
exceeds 1 centimeter (cm)/year, verify the lysimeters are functioning 
properly. This section should discuss the reasons for using 1 cdyear 
instead of another criterion, such as, 0.1 cdmonth for any month. This 
section should also discuss the procedure to be used to calculate the annual 
or monthly flu or drainage criterion, and describe the procedure to be 
used to verify that the lysimeter is functioning properly. 
Section 5.3, Page 45. This section discusses performance assessment and 
reporting. This section should indicate that a monthly data report will be 
submitted to the regulatory agencies. The annual report should include an 
evaluation of monthly data and other monitoring data collected during the 
vear. 
Section 5.4, Page 45. This section discusses corrective measures. This 
section should be expanded to include all components of the entire system 
including venting system, drainage system, biota barrier, and vegetation. 
Section 7.2. Page 55. This section discusses institutional controls. The 
last sentence of the third paragraph indicates that a fence could be erected 
around the landfill, and that signs could be erected that indicate vehicles 
are prohibited from the surface of the landfill. Institutional contro1s 
should be very specific and state that a fence shall be constructed around 
the landfill and signs shall clearly state that vehicles are prohibited from 
the landfill surface. This section on institutional controls should be revised 
to be more specific. 

Ilcspon se 

This temi is used by Earth Tech, which won the tlesiSil/constructioi7 project 
for the Present Landfill. There have becn many comments on this term, and 
is has been replaced with a more common term, “field capacity.” 
This methodology is identical to the methodology being employed at Ft. 
Carson. The 1 cm requirement has been removed from the IWRA and 
replaced with language indicating that a value will have to be established 
during the design phase. Generally, procedural details are not included in 
RFETS decision documents. The procedure to be used to calculate the 
annual or monthly flux or drainage criterion, and describe the procedure to 
be used to verify that the lysimeter is functioning properly will be included 
in the Monitoring and Maintenance Plan. 

The following sentence has been added to Section 5.2.4.1, “Data reports will 
be available for interested stakeholders and‘submitted to the regulators and 
USFWS as it is collected, but there will be no analysis of the data, until for 
the annual evaluation.” Groundwater and surface water data will be reported 
in accordance with the Integrated Monitoring Plan methodology. 
The phrase, “; this includes all layers of the cover” has been added to the end 
of the first sentence. 

General and specific institutional controls for the RFETS are currently under 
evaluation and discussion by the agencies and stakeholders. We can not pre- 
suppose or preclude the efforts of these individuals in this IM/JRA. This 
information has been added to the IM/IRA. 

Page 6 of 21 
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it is operational and functional, remedial actiongoals for the landfill will 
not be achieved immediately after construction of the cover. Therefore, 
this section should identify the components of the remedial action, provide 

I6 

CDPE 
1 

report only addresses cover construction and RCRA closure and that 
subsequent reporting and performance reporting will be documented through 
the CADROD and CERCLA 5-year review process. 

2 
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Section 10.0, Page 63. This section discusses a closeout report implying ;I 
single closeout report will be prepared for the project. Because the plan 
appears to decouple the ground water remedy from the surface remedy, 
and the surface remedy requires a performance period to demonstrate that 

As indicated in Section 1.0, the liVf/IM will be niotlifiecl il’a gtounclwater 
accelerated action is required. If the IM/IRA is modified, any additional 
actions would be subject to the requirements of the IWIRA, including 
closeout reports. This section has been clarified to indicate that the close-out 

the schedule for the constkction completion period report and the 
operational and functional period report for each component of the 
remedial action, and the outline of the content of each report. 

ments 
Based on the data provided in Appendix A, there appears to be mercury, 
silver and zinc concentrations, which may pose a threat to the environment 
and exceed water quality standards. An evaluation of the data should be 
conducted to determine if there is any remedial action that needs to be 
taken to address the elevated levels in surface water, seep water and 
possibly pond sediments. 

The potential presence of contaminants other than VOCs in the seep, 
surface water, and sediments (e.g., Hg, Ag, Zn, Cd) requires more current 
data in support of decision-making related to future management measures 
for the pond or for pond closure. Please provide a more comprehensive 
data summary of historical results and the most recent results to determine 
the need for additional characterization to support decision-making- 
processes. 

There is no indication that mercury is a potential contaminant of concern for 
the pond sediments, surface water, leachate seep, subsurface sediments or 
groundwater. Zinc was identified as a potential contaminant of concern for 
the weathered bedrock and the pond sediments, but not the leachate seep, 
surface water or groundwater. Silver was identified as a potential 
contaminant of concern in the RI/RFI, but it is not supported by current 
monitoring activities nor is silver a concern for surface water or the leachate 
seep. 
The leachate seep sampling and remedy were addressed through a PAM and 
are not part of this decision document. The sampling and analysis plan and 
modification to the system have been addressed through that documentation. 
Three modifications to the sampling protocols have been conducted based on 
the results, which has lead to only sampling for VOCs. 
As indicated in response to comment #I,  mercury, silver, zinc, cadmium are 
not potential contaminants of concern for the seep or surface water in 
accordance with the 1994 RI/RFI and subsequent seep sampling. Zinc was a 
potential contaminant of concern for the pond sediments, and the sediments 
will be sampled prior to disposition. 

Page 7 o t’ 2 I 
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The regulatory status of the landfill pond needs to be detcrniiiiccl prior to 
filial clecision on closure of the pond. The pond is within thc OU7 
boundary and receives F039 listed waste from the landfill seep. Please 
incorpbrate an evaluation of the regulatory status of the poncVpondwater. 

Will OU7 be closed in a final site-wide CADROD or in a separate OU- 
specific CADROD? 
Section 1 .O - The stated purpose of the cover is “to isolate landfill wastes 
by minimizing or preventing precipitation from infiltrating the landfill, 
contacting waste, and generating leachate” (Section 3.1). .The cover 
implemented by this IM/IRA will address about half the volume of water 
that flushes through the landfill. The remainder leaks into the landfill from 
breaches or underflow of the north side groundwater barriers. It is, 
therefore, difficult to separate the remedial action proposed in this IMAM 
from groundwater issues as the dh paragraph in the introduction states. 

4 

Responsc 

The lantltill pond is not a RCRA pcmiittctl or intcrini status unit, no1 IS  i t  

identified as an Individual Hazardous Subst:itice Site (IHSS) or Potential 
Area of Concern (PAC) in Attachment 3 to RFCA. However, as part of 
OU7, it is an Area of Concern (AOC) that must be addressed as part of the 
accelerated action. 
The pond water is water of the United States. Water flowing from the 
passive aeration treatment system into the pond no longer contains the 
contaminants contained in the leachate, and therefore no longer carries the 
F039 listed waste code. 
Pond sediments may contain F039 listed waste. As described in the I-, 
the sediments will be sampled and dispositioned appropriately. 
The final action for OU7 will be addressed in a CADROD. 

There is no quantitative data that indicates how much groundwater is 
entering the landfill, which is why a data and document evaluation is 
currently being conducted on groundwater. Once this evaluation is 
complete, a determination will be made on the impact of groundwater 
contribution to the landfill leachate. The purpose of the cover is to isolate 
landfill wastes by minimizing or preventing precipitation from infiltrating 
the landfill, contacting waste, and generating leachate. Proceeding with the 
cover construction will not preclude any future action for the groundwater. 
By dealing with groundwater. and the cover separately, we are ensuring that 
adequate time is taken to completely assess the potential groundwater 
impacts while still ensuring that the cover is installed and performance 
assessment initiated. The word isolate has been removed throughout the 
IMRA. 
Section 2.1 specifically addresses leachate. Section 2.4 is documenting the 
hydrologic characteristics in and around the landfill and is not ixclusive of 
the watedleachate within the landfill. 

Sections 2.1 and 2.4 - Water below the landfill is referred to as leachate at 
the end of Section 2.1, and as groundwater in Section 2.4. This 
discrepancy needs to be addressed. 

Page Y o r 2  I 
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Section 2.2 - This section states that the presumption is that the foirner 
leachate collection system still drains to the now covered West Landfill 
Pond. Is there a plan to investigate the status of this system, e.g., was the 
system ever plugged? 

8 

9 

Section 2.5.3 - The water volumes in this section are discussed in terms of 
both gallons and cubic feet. This section and other discussions should be 
examined for consistency in units. None of the ground water information 
presented in this document, including the ground water modeling studies 
mentioned on page 17, is referenced to a source. 
This section reports differing seep flow rates. It is hard to reconcile the 
approximately 750,000 cubic feet per year (apparently based on the highest 
recorded rate per minute, 11  gpm) with the annual flow during the wettest 
year, 223,000 cubic feet per year (based on the average flow rate of 3.2 
a m ) .  This discrepancy apparently resulted fiom extrapolating the 11 gpm 
flow rate to an annual rate, which is unrealistic. These figures compare 
with the “56,000 cubic feet per year to more than 1,000,000 cubic feet per 
year” estimated groundwater recharge, which is said to account for about 
half the flow at the seep. It is impossible to understand whether all of the 
recharge to the landfill exits at the seep fiom this discussion. The fracture 
zone known to extend through the landfill was shown to conduct water 
where it was investigated north of the landfill. Flow in this fracture zone 
should be investigated north and south of the landfill to determine what 
impact it has on flows into or out of the landfill. 
Section 2.9.4 - Given the presence of mercury in the surface water, 
sediments need to be sampled to determine the potential presence of 
mercury, which could have an impact on waterfowl. 

Kesponsc 

That sentence was removed as an invcstigation will be concluctecl to 
cletermirie the actual status of thc system. 

The inaccurate information will be removed from this section. The 
discrepancies are the result of combining information from the previous 
IM/IRA and current information. 

There is no indication that mercury is a potential contaminant of concern for 
the pond sediments, surface water, leachate seep, or groundwater. 
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Section 2.9.6 - The 5Ih paragraph discusses ground water quality clown 
gradient of the landfill and suggests an ‘‘unknown seconclary contaminant 
source”. Please indicate how and when this contaminant source will be 
investigated and resolved. 

Section 3.0 - Further investigation is needed, but a groundwater remedy 
will probably be necessary based on the information presented in this 
document. If the southern ground water intercept system is found to be 
functional, it might be allowed to collect the low level PU&D yard plume 
and direct the water through the passive treatment system. 

Section 3.1 - What Will be the impact to the ET cover by building the 
passive treatment system on the slope of the cover? Is a composite cover 
planned in this area? 
The 1” bullet under the 60 percent design guidelines could include the 
statement that the asbestos pits will be covered by the landfill cover. 
The 3rd bullet under the 60 percent design guidelines mentions a minimum 
3 feet of soil rooting medium. Recent discussions indicated that a 
minimum 4-feet, and not 3-feet, of soil rooting medium would be used for 
all ET cover areas. 
Section 3.2 - The I M R A  needs to contain a discussion of the potential 
removal of contaminated sediments at the time of pond closure. 

Il‘esponsc 

This tlecisioii document will not be used to tiocunieut the investigation of 
other potential groundwater contamination not associated with the Present 
Landfill. I t  is anticipated that once the grounclwnter interceptor system 
investigation and groundwater datddocunient evaluation are complete, a 
determination will be made on whether the landfill could be responsible for 
this contamination. If the landfill is contributing to the contamination in this 
area, the decision document will be modified to reflect this information, and 
an accelerated action will be proposed. If the landfill is not contributing to 
the contamination is this area, the investigation and resolution of the 
groundwater contamination will have to be addressed through the Integrated 
Monitoring Plan and potentially the Site-Wide groundwater remediation 
decision document. 
It is agreed that additional investigation is required; however, it is not clear 
whether a groundwater remedy will be required based on the data presented 
in the IM/LRA, which is why the cover and potential groundwater remedy are 
being addressed separately. Based on the completed groundwater 
investigation, an appropriate remedy will be pursued, if necessary. The 
remediation of the PU&D yard plume is not within the scope of this decision 
document. 
There will not be an ET cover on the east slope. The 3 to 5% grade ET cove] 
will be pulled out over the waste; thereby moving the slope substantially to 
the east. The east slope will be earthen materia1 and designed for erosion 
protection and slope stability. The passive treatment system will not have an 
impact. 
The fourth bullet indicates that the ET cover will be placed over all of the 
waste - asbestos is waste and will be covered with the ET cover. 
The third bullet has been changed to read, “The cover will be a minimum of 
4 feet thick.” 
Section 3.2.2 reads “The pond sediments will also be sampled to ensure the 
material can remain in place. If the pond sediments are above RFCA Tier I 
action levels, the sediments will be removed and appropriately disposed. If 
the pond sediments are between Tier I and I1 action levels, the consultative 
process will be used to determine how the sediments will be disDositioned.” 
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Section 3.2.4- Text should be added to the 3” paragraph of this section or 
to Table 1 explaining that the costs shown in Table 1 are based on using 
borrow material from the nearby LaFarge quarry. 

Section 3.2.6 - This section does not discuss possible alternatives to the 
current passive treatment system. Are there other technologies, which 
could be used to enhance the attenuatioddegradation of the contaminants 
such as induced wetlands, phtyoremediation, or a reactive barrier treatment 
system? 
Discharging into No Name Gulch will require an addition to the NPDES 
permit. 

Section 3.2.8 - The revegetation plan should be appropriate for use on an 
ET cover as well as “meet the K-H Ecology Group requirements.” 

Section 3.3.8 - The following added phrases may add clarity to the 1’‘ and 
Yd sentences in this section. 

Wastes generated as a result of the proposed action will be limited 
to of ice  trash and other sanitary wastes moved during re- 
contouring operations. 

Wastes other than sanitary trash generated as a result of this proposed 
action.. . 

Ktsponst 

As i~idicalccl in the Iivl/lRA footnote 10 Table I ,  “Cost figures taken li-om the 
Al te iml ive L(ttic!flII Cover Report, DOE/EM-OjjS, December 2000.” These 
figures were provided for comparative reasons only, which is why site 
specific estimates were not prepared. 
The leachate seep sampling and remedy were addressed through a PAM and 
are not part of this decision document. This system has been effective, 
which is why the decision is not being revisited. 
Normally, a treatment system discharging to a receiving water considered to 
be water of the United States would require a discharge permit under the 
Clean Water Act. Clean Water Act regulations do not require such a permit 
if the treatment system is under the control of a CERCLA on scene 
coordinator (40 CFR 122). This permit waiver provision is also included in 
CERCLA regulations, and, further, has been specifically adopted in the 
Rocky Flats Cleanup Agreement, paragraphs 16 and 17. The IMAM meets 
the requirements of these paragraphs; therefore, the treatment system is 
exempt from having to have a discharge permit. Section 8.3 (Water ARARs) 
will be revised to include this analysis. 
The phrase, “which will meet the K-H Ecology Group requirements” has 
been removed from the document. A draft seed mix has been developed to 
be used as a baseline for the 60% design, but the actual seed mix will be 
based on the final cover thickness and borrow study results. The seed mix 
will be geared toward optimizing the transpiration of water from the cover 
while being consistent with the climate and anticipated wildlife refuge. 
This paragraph has been re-worded to clarify that wastes will not be moved 
during cover construction: 
“No landfill wastes will be disturbed during construction of the ET cover. Wastes 
generated as a result of  the proposed action will be limited to office trash and 
possibly contaminated sediments from the Present Landfill Pond. Thkse wastes will 
be accumulated, characterized, packaged, and‘staged for offsite shipment in 
compliance with the Environmental Restoration Program Waste Management Plan 
(K-H 20020.’’ 
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Section 4.0 - The text should state that this I W R A  serves as ;I RCRA 
Closure Plan. The OU7 decision document that the agencies coninieiited 
on in I996 was titled, “OU7 IMAM and Closure Plan.” 
Section 4.2 - Section 3.5, mentioned in the 1’‘ paragraph of this section, is 
not in the version of the IM/LRA given to the regulating agencies. 
Landfill leachate is a RCRA listed waste and should be discussed in this 
section on RCRA closure. 
Some of the information mentioned in this section may not be, but should 
be, included in Section 3.2. 

Section 4.3 - CHWA (6 CCR 1007-3 6265.1 15) requires that a 
Certification of Closure for the RCRA unit be prepared by an independent 
registered professional engineer. This Certification could be included as 
part of the Closeout Report. 

The title of the clocuinent has been changed ;IS suggcstccl. 

~ ~~~ 

The sentence has been changed to “The project approach for the Present 
Landfill cover is summarized in Section 3.0 and will be presented in detail in 
the, final design documents.” 
As specified in the PAM for the seep treatment system, the objective of the 
treatment system is to remove the F039 code prior to entering the landfill 
pond. A footnote has been added to section 3.0 that indicates, “The Proposed 
Action Memorandum (PAM) for the Seep Collection System at OU7 was approved 
by CDPHE on December 8, 1994. The original system design provided for the 
collection and storage of the leachate in polyethylene tanks, which would be 
pumped to a tanker truck for transport to a designated treatment facility. Prior to 
construction of  this system, the original PAM was modified to incorporate a passive 
treatment system using granular activated carbon (GAC). (Modified PAM for the 
Passive Seep Collection and Treatment System at OU7, Final, Ju ly  1995). The 
system design was modified once more before construction to change the 
configuration of the GAC and add filters to the system (Modified PAM for the 
Passive Seep Interception and Treatment System at OU7, Revision 1,  March I996), 
and once after construction to eliminate the GAC (Notification of Minor 
Modification to the Modified PAM for the Passive Seep Interception and Treatment 
System at OU7, June 1998). As stated in each iteration of the PAM, the objective of 
the treatment system is “to eliminate, to the extent practicable, discharge of F039- 
listed waste contained in the seep water to a surface water body.” This IM/IRA does 
not change the decisions made in the PAM or the modifications to the PAM.” 

This requirement has been added to the document in Section 4.3 and 10.0. 
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through an Environmental Covenant with the State. 

Rcsporist 

CKS 25- 15-3 I7 reqitires enviioiiiiieiital co\’enants for enviionmeiital 
remediation projects; however C‘liS 75- 15- I O  I clefincs eiiviroiimental 
reinediation projects as follo~~cs: “Environniental remecliation project means 
closure of a hazardous waste management unit or solid waste disposal site or 
any remediation of environmental contamination.. .but exclnding interim 
measures that are not intended as final remedial action.” Based on this 
definition, CSR 25-1 5-3 17 does not apply to the construction of the Present 
Landfill cover and the need for environmental covenants will be addressed in 
the final CADROD. 
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Scction 5.2.1 - The post-closure care requirements in Part 365.3 I O  refer to 
the groundwater monitoring requirements in  Part 265, Subpart F. A s  . 
stated, the groundwater monitoring wells “will be used priniarily to 
detemiine if contaminants that have the potential to impact surface water 
are leaching from the landfill.” This is not consistent with the statement 
that “compliance will be based on generally declining contamination 
levels.” 
Since groundwater flows toward the landfill from 3 directions, at least 3 up 
gradient monitoring wells are needed. Because of the size and topography 
of the downgradient area, more than 3 wells will probably be needed to 
provide coverage for downgradient monitoring. 
Water quality analytes should include radionuclides, metals and VOCs. A 
better evaluation needs to be done to understand if water quality 
parameters already showing problems (sodium, chloride, and sulfate) will 
be improved by this remedy or if alternate concentration limits will be 
needed. 
Groundwater monitoring DQOs need to be refined for each monitoring 
sihiation; some wells will require quarterly monitoring, others may not. 
Groundwater level monitoring will be needed within the landfill to 
document the effectiveness of the cover andor ground water remedy. 
The statement that “groundwater is not discharged to surface water in No 
Name Gulch” is inaccurate. This is supported by discussion in Section 
2.4.2 and 2.5 that groundwater contributes to the landfill pond which is in 
the headwaters of No Name Gulch. Further, Section 2.4.2 discusses 
“groundwater seepage past the dam, into the lower drainage, flows 
eastward along the stream course until it is discharged via ET, surface 
water, or as lateral subsurface flow at Indiana.” Other documents identify 
that subsurface flow at Indiana in minimal. Even though the end of 
Section 2.5.2 indicates that “no groundwater seeps have been observed to 
flow into No Name Gulch below the East Landfill Pond”, does not mean 
that there is no groundwater discharge to No Name Gulch, especially if the 
landfill pond is removed, then there would be direct groundwater discharge 
to No Name Gulch. 

The wording in thc I tuVIRA is froni RFCA, Attnchiiicnt I O .  1.C. ‘-At the 
POCs, coiiipliance would be based on: 2. generally tleclining contamination 
levels for units/areas with pre-existing groundwater contamination levels 
greater than the ACLs (this assumes placement of a DCL cap/cover is in 
place).” 
Section 5.2.1 of the IM/IR4 includes the following statement, “At a 
minimum, three wells will be placed downgradient, on the east side of the 
landfill, and one well will be placed upgradient, on the west side of the 
landfill .” 
As indicated in Section 1.0, “...while the landfill cover design is being 
completed, the operability of the existing groundwater interceptor system 
will be investigated and groundwater data will be analyzed to determine 
whether a groundwater accelerated action is needed. If such an action is 
required, this I M R 4  will be modified in accordance with Part 10 of 
RFCA.” 
The DQOs were taken from the IMP and can be revised, once the 
groundwater evaluation is complete. 
The sentence including, “groundwater is not discharged to surface water in 
No Name Gulch” has been removed. 
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Section 5.2.3 -This section requires modification to indicate that if  the 
landfill pond is removed or if pond water is managed as batch-antl-release 
to No Name Gulch, compliance monitoring is required, not performancc 
evaluation of the passive treatment system. 
The text should mention whether the surface water monitoring/gauging 
stations located down gradient of the landfill pond and used to monitor the 
diverted surface water, will remain as they currently exist. 
Potential landfill pond scenarios and respective surface water monitoring 
programs. 

Landfill Pond is Removed - For the scenario of the removal of the 
landfill pond, hture  surface water monitoring locations will need 
to be considered as points of compliance (POCs) and not 
performance monitoring or points of evaluation (POEs). POCs 
would have to be established, as there would be no other water 
management measures once the leachate/groundwater seep 
discharges to No Name Gulch. At that point the water is “out of 
the control” of the facility. 
Landfill Pond Remains, Accumulated Water Managed as Batch- 
and-Release to No Name Gulch - I f  the landfill pond remains and 
the water is no longer managed through the A-series ponds, then 
water management measures to attain dam safety limits would 
involve implementation of batch and release activity (assuming 
conducted to the No Name Gulch Drainage). This would result in 
the need to establish a surface water monitoring location at the 
outfall of the landfill pond, which would have to be designated as 
a POC. 
LandJill Pond Remains, Water Managed through A-series Ponds 
(currentpractice) - Surface water sample location would be 
designated as a POE or performance monitoring point. 

Since the final pond configuration is unknown, these different scenarios 
should be presented in the IMRA. These scenarios and their impacts on 
surface water monitoring could be summarized in a table. 

As clescribecl in Section 5.2.3. whethcr tlic pond IS modified or reniovecl, 
sitrface \vatcr monitoring will bc conclLtctetl in accordance with the enliancecl 
monitoring option described in  the Site lntegrated Monitoring Plan (IMP). 
Once the surface water monitoring locations are selected, the monitoring 
station requirements will be incorporated into the Site IMP and a monitoring 
location map will be added as a minor modification to the IM/IRA. 
The following information has been added to highlight the three potential 
scenarios for the Present Landfill Pond, “Currently, the Present Landfill 
Pond is discharged by pumping the accumulated water to the A-Series 
Ponds, which are monitored through a series of surface water sampling and 
flow monitoring stations. Depending on the final cover design, the pond 
may be modified or completely eliminated. If the pond is modified, the 
water may continue to be managed through the A-Series Ponds, or it may be 
batched and released directly to No Name Gulch. If the pond is eliminated, 
the treated water will be released directly to No Name Gulch. In any case, a 
new performance monitoring station will be installed at outlet of treatment 
system and the applicable surface water point of compliance (POC) will be 
the existing POC (Le., GS03), located at Walnut Creek and Indiana Street. 
The surface water monitor will utilize the enhanced monitoring option fiom 
the IMP (DOE 2000a). An automated sampler will collect flow-paced 
composite samples that will monitor the location-specific contaminants of 
concern. The contaminants of concern for future performance monitoring 
and their associated limits are presented in Table 2. Monitoring station 
requirements will be incorporated into the Site IMP (DOE 2000a), and a 
monitoring location map will be added as a minor modification to this 
1 m . 3 7  

1 
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Section 5.2.3, Table 2 - Given that SVOCs and metals have historically 
been present in the landfill, some frequency of sampling of the COCs plus 
the historical PCOCs needs to be conducted, especially in the scenario 
where surface water monitoring is for compliance monitoring. Also, given 
that the landfill cover and the passive treatment system are being subjected 
to an interim remedy modification, re-establishing baseline values before 
cover placement and post-cover placement is necessary to ensure that 
water quality standards are attained for the protection of surface water. 
The frequency of monitoring for the COC suite needs to be identified. 
An evaluation of the Appendix A data for the landfill pond and the 
leachate at the seep shows that the following metals need to be added to 
the leachate monitoring program - mercury, silver, cadmi.um, and zinc. 
Additionally, if the tritium concentrations exceed the 851h percentile of the 
water quality standard, then tritium should also be included in hture 
sampling. 

Section 5.2.3 - If contaminants from the PU&D Yard area could 
potentially enter into the surface water diversion ditch of the interceptor 
system, they need to be incorporated into the surface water-monitoring 
Promam. " 

Section 6.5 - Can the haul road be aligned with existing roads to minimize 
new disruption of the grasslands? Will the haul road be reclaimed as part 
of this project? 

The Icachate seep sampling and remedy were aclcll-essetl tlirotigh a PAM and 
is not part of this decision document. The sampling atid analysis plan nncl 
modilication to the system have been addressed through that documentation. 
Three niodifications to the sampling protocols have been conducted based on 
the results, which has lead to only sampling for VOCs. The seep has been 
sampled since the 1986 and a COC list was developed and later revised 
based on those samples. The treatment system will only be extended, not 
modified, during this action. Re-establishing a baseline seems unnecessary. 
The comment indicates that because this is an interim remedy that a baseline 
must be established; is there a regulatory reference for this requirement? 
The IMARA has been clarified to indicate that the seep treatment is 
addressed by a separate decision document. 
There is no indication that mercury is a potential contaminant of concern for 
the pond sediments, surface water, leachate seep, subsurface sediments or 
groundwater. Zinc was identified as a potential contaminant of concern for 
the weathered bedrock and the pond sediments, but not the leachate seep, 
surface water or grounGwater. Silver was identified as a potential 
contaminant of concern in the W I ,  but it is not supported by current 
monitoring activities nor is silver a concern for surface water or the leachate 
seep. 
It is anticipated that the surface water diversion ditch will be removed as 
of this action. 

This section has been clarified. There is no intention to construct a haul road 
across the buffer zone. 
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Section 7.0 - The document specifies an operational period o f  Lip to thirty 
years. The life of the contaminants in the landfill will detel-iiiine thc 
operational period, impacting LTS requirements. 
Long-term costs of the project need to be provided, starting with 
completion of this remedy (not the CADROD, as indicated in Section 7.3) 
and running through the life of the remedy. 

Section 7.2 - Restrictions to the landfill cover and .groundwater need to be 
defined. At various places the document refers to possible restrictions, but 
these should be specified now: 

1. Drilling into or use of groundwater is prohibited to the extent of 
the groundwater plume (to be defined in the project closeout report). 

2. The following activities are prohibited on the surface of the 
landfill (to be defined in the project closeout report): vehicle traffic, any 
soil disturbance by mechanical means, picnicking, livestock grazing, etc. 

The State requires that any institutional controls be registered through an 
Environmental Covenant with the State. The document should identify 
what enforcement mechanisms DOE expects to use to maintain access 
restrictions. 
Section 7.3 - Monitoring and maintenance starts when the project is 
completed, not when the CADROD is signed. 

Section 7.4 - Reporting and information management should account for 
access to the information that is easy and widely available, such as a web 
site, etc. 

Rcs po t I s c 

Lifecycle costs cannot be calculatccl L i n t i l  tlic design is substantially 
complete, and monitoring eqiiipmcnt arc sclcctetl by the project team. The 
design will have a cost volume that doctiiiieiits that costs associated with the 
installation of the monitoring equipment and annual monitoring and 
maintenance costs. As indicated in Section 7.3, “Operational monitoring 
will be conducted until it can be demonstrated that the landfill no longer 
poses a risk to surface water.” . 

General and specific institutional controls for the WETS are currently 
under evaluation and discussion by the agencies and stakeholders. We can 
not pre-suppose or preclude the efforts of these individuals in this IIWIR.4. 
CRS 25-1 5-3 17 indicates requires environmental covenants for 
environmental remediation projects; however CRS 25-1 5-1 01 defines 
environmental remediation projects and includes the following in the 
definition, “Environmental remediation project means closure of a hazardous 
waste management unit or solid waste disposal site or any remediation of 
environmental contamination.. .but excluding interim measures that are not 
intended as final remedial action.” Based on this definition, CSR 25-15-317 
does not apply to the construction of the Present Landfill cover and the need 
for environmental covenants will be addressed in the final CADROD. 

This sentence was meant to convey that once the CADROD was signed, the 
IMP may be replaced by the CADROD or a program required by the 
CADROD, and has been revised to read, “Once the CADROD is complete, 
the operational monitoring will be conducted and reported in accordance 
with the CADROD methodology.” The first sentence of this paragraph 
states, “After cover installation, operational and performance monitoring will 
be conducted.” 
Information associated with the cover monitoring and maintenance will be 
included in the post-decisional administrative record. 

4 
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Section 8.1 - Remove the text in the 4‘h paragraph, which states that the 
cover will eliminate groundwater inflow into the landfill. The cover will 
reduce or eliminate the infiltration of precipitation, not the inflow of 
groundwater which Section 2.5.3 says contributes half the groundwater 
within the landfill. 
Section 8.3 - What are the specific “Site requirements for control and 
disposition of incidental waters” mentioned in this section? 
If the dam is breached and the pond is closed, the leachate from the landfill 
will be a point source discharge and will need to be included in the 
NPDES permit. This addition to the NPDES permit should be discussed in 
this document. 

Section 8.6 - The substantive requirements of the Migratory Bird Treaty 
Act and the Fish and Wildlife Conservation Act should be identified in this 
decision document. There is no other appropriate subsequent document 
for them to appear in. 

Thank you,  the test has been removed, and Scction 2.5.3 has becn clarified 
to indicate thcre is no quantitative data to indicate exactly how much 
grouncl\vatcr may be entering the IanclfiII. 

A reference has been made to the procedure called, “Control and Disposition 
of Incidental Waters, l-C91-ERP-SW.O1.” This procedure is available in the 
administrative record and the Rocky Flats intranet. 
Normally, a treatment system discharging to a receiving water considered to 
be water of the United States would require a discharge permit under the 
Clean Water Act. Clean Water Act regulations do not require such a permit 
if the treatment system is under the control of a CERCLA on scene 
coordinator (40 CFR 122). This permit waiver provision is also included in 
CERCLA regulations, and, further, has been specifically adopted in the 
Rocky Flats Cleanup Agreement, paragraphs 16 and 17. The I M A M  meets 
the requirements of these paragraphs; therefore, the treatment system is 
exempt from having to have a discharge permit. Section 8.3 (Water ARARs) 
will be revised to include this analysis. 
The ARARs (i.e., the substantive requirements of the referenced statutes) 
are contained in Appendix B. 

Page IS Ot-21. 
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Section 10 - The following items should be added to the list of topics i n  
the Closeout Report: 

Demarcation of wastes left in place (survey benchmarks and 
measurements) 
(see Part 265.309) 

Determination of areas requiring access controls 
Performance monitoring plan 

In addition to the Closeout Report discussed in this section, a Certification 
of Closure for the RCRA unit must also be prepared by an independent 
registered professional engineer and submitted to and approved by CDPHE 
(see 6 CCR 1007-3 9265.115). This Certification could be included as part 
of the Closeout Report. 
Appendix A, Tables A-1 through A-2: 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

Several analytes in these tables report means that are either greater 
than or less than the minimum maximum detections. 
It would be useful to provide the applicable water quality 
standarddaction le%els in the tables for comparison purposes. 
Explanatory text or footnotes would be useful; e.g., the code 
numbers in the PCOC column; the validation codes for the 
maximum detection column. 
For the metals, please indicate if the metals are analyzed as 
dissolved, total or total recoverable. 
The seep leachate should be sampled as part of the uranium 
ICPMS study. 
Where exceedances of the water quality standards occur, please 
provide an assessment of the 85th percentile. 
Why does the Background UTL 99/99 Concentration vary for the 
same constituent within these tables? 

This section will be revised as qucstecl 

Appendix A has been removed. This data was taken from the previous 
I M A M  prepared for the Present Landfill, and it has been determined that the 
data tables are not necessary for inclusion in this IM/IRA. The information in 
these tables is taken from OU 7 Final Work Plan (DOE 1994) and the IMP 
reporting, which are included in the administrative record and available in 
the public reading rooms. The proposed action is the construct a Subtitle C 
equivalent cover, which is the presumptive remedy. Potential landfill gas 
and pond sediments will be addressed by this action. The seep on the eastern 
slope of the landfill will continue to be addressed with the passive treatment 
system. Groundwater will be addressed, as necessary, 6nce the 
datddocument evaluation is complete, and the groundwater interceptor 
system has been evaluated. Media outside the landfill boundary will be 
characterized in accordance with the Buffer Zone Sampling and Analysis 
Plan, white space methodology. 
Including the seep leachate as part of the uranium ICPMS study should be 
addressed at the annual IMP meeting. 
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Section 3.2.2, page 29, paragraph 2 - An alternative is to cut off the 
current gas venting wells so they terminate in the new gas venting system. 
Section 3.2.2, page 29, paragraph 3 - When clearing and ,mbbing 
activities take place in the spring and early summer, ground nesting birds 
can be disturbed. Try to schedule around nesting season. 
Section 3.2.8, page 3 1 - The soil that is brought in as the rooting medium 

This alternative will be considered if a gas venting system is required. 

The current schedule indicates clearing and grubbing will be initiated in 
February 2003. 

The soil will be tested to evaluate its suitability to support appropriate 

The same issues that were brought up in the review of the Conceptual 
Design Report are main areas of concern in this document as well. 

Section 2.9.1, after the third paragraph - There is a redundant sentence, 
starting with “Concentrations of NMOC’s.. .” 
Section 3.1, page 26, paragraph 4 and Table 1 -The Service believes that a 
minimum of 48 to 54 inches of soil rooting medium and erosion protection 
is needed to maintain a healthy native vegetative cover. 
Section 3.1, page 27, paragraph 4, bullet 6 - The Sekice would prefer to 
have vegetative cover on side-slopes, rather than riprap. 

If the Service believes that certain or all of the issues associated with the 
Conceptual Design were not acldressed in  the I M R A ,  the specific concerns 
should be identified. Every effort was made to incorporate the regulatory- 
based comments on the concephial design into this IMAM. The 
technical/detailed comments will be addressed in the 60% design. 
Thank you, the redundant sentence will be removed. 

The I M R A  has been revised to specify that the cover will be a minimum of 
4 feet thick. 

This preference will be considered during the design development, but it 
may be the only practical approach to minimizing erosion and limiting 
disturbance in the undisturbed areas of No Name Gulch. 

The first sentence has been changed to read, “The final design documents 
will include a revegetation plan, which will specify criteria for‘evaluating the 
success of the vegetation.” 

vegetation. These specifications will be addressed in the design. 

Section 5.2.5, page 43, paragraph 2 -What are the criteria for filling in 
any animal burrows? Do they need to be a certain diameter or depth? Are 
there any plans for attempting to deter burrowing animals from coming 
onto the cover? 

This criterion will be addressed in the Monitoring and Maintenance Plan. 
Options are being evaluated to deter burrowing animals from coming on the 
cover, but it is anticipated that there will be a period while allowing the ‘ 
vegetation to establish, where burrowing animals will need to be addressed. 
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Section 5.4, page 45 paragraph 2 - Proposed corrective actions slioitld ;dso 
be discussed with the Service before implementation. 
Section 6.2 c, page 49, paragraph 1 - Total disturbed acreage is 39 not 4 I .  
Section 6.4, page 50, paragraph 2 - Has an on-site borrow site been 
located? This sounds like it has been. 

Section 6.4, page 50, paragraph 3 - The second half of the paragraph is 
conhsing. ET covers do not usually have a clay cap. Native mesic mixed 
prairies do not have woody species included with them, unless there is a 
wetland present. The last sentence sounds like you will be establishing 
woody species on the ET cover. 
Section 6.4, page 50, paragraph 5 - Areas adjacent to the ET cover that 
will have habitats physically altered are identified, however, areas of 
residual chemical risks are not identified. These should be identified as 
well. 

A global search has been conducted throitgli thc tlociiilicnt to ensure (hat 
USFWS is inclucled during the ticcision inakin2 activities. 
Thank you, this error has been corrected. 
The verb has been changed from “are” to “niay be’’. No on-site borrow 
source has been identified and only previously disturbed areas that require 
regrading will be considered for on-site borrow. 
Thank you, that sentence and the following sentence have been removed. 
These were hold-overs from the previous IMAM. 

No areas of residual chemical risk have been identified adjacent to the 
landfill, other than the PU&D Yard, which is not part of this action. 
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Section 6.4, page 51, paragraph 2 - With the loss of potential habitat for 
the Preble’s Meadow Jumping Mouse, the ecology group should be 
contacted to see if consultation with the Service is needed. 
Section 6.6, page 51, paragraph 1 - Please cite references of appropriate 
procedures for the case where historic artifacts are encountered. 

Section 8.7, page 61 - If a borrow source is located on-site, a reclamation 
plan, developed in accordance with the Mineral Rules and Regulations of 
the Colorado Mined Land Reclamation Board, would probably not be 
sufficient to meet the purposes for which the RFNWR Act directs the 
Service to manage the Refuge. It is suggested that a restoration plan be 
developed, with participation of the Service, to restore the borrow area to 
as natural state as Possible. 

No Preble’s Meadow Jumping Mouse habitat has been identified within the 
IHSS boundary, and the area downgradient of the landfill will not be 
impacted by this action. 
This sentence has been removed; it was a holdover from the previous 
IMAM. Since we will not be disturbing the waste and probably will not be 
using on-site soils, there is limited potential to encounter historic artifacts 
No on-site borrow source has been identified and only previously disturbed 
areas that require regrading will be considered for on-site soil. These 
activities would primarily be regrading efforts that result in some small 
quantity of extra soil that could be used as grade fill. These areas would be 
reclaimed using the methodology for reclaiming a soil removal area. 
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EXECUTIVE SUMMARY 
This Interim Measurehnterim Remedial Action (IM/IRA) decision document presents the proposed 
interim remedial action for the Present Landfill at the U.S. Department of Energy’s (DOE’S) Rocky Flats 
Environmental Technology Site (RFETS or Site) in Golden, Colorado. 

The Present Landfill is located in the RFETS Buffer Zone (BZ), north of the Industrial Area (IA). The 
landfill was operated from 1968 to 1998, primarily as a disposal facility for solid wastes, such as office 
trash, paper, rags, personal protective equipment, construction and demolition debris, scrap metal, empty 
waste containers, used filters, and electrical components. Historically, the landfill also received materials. 
containing polychlorinated biphenyls (PCBs); combustible materials contaminated with small amounts of 
beryllium particulate matter; hazardous waste streams such as paints, solvents, and foam polymers; 
asbestos containing material (ACM); and sludge contaminated with radionuclides. 

The Present Landfill is a Resource Conservation and Recovery Act (RCRA) interim status unit, which is 
being closed in accordance with the Rocky Flats Cleanup Agreement (RFCA) (DOE, CDPHE, EPA 
1996) and the applicable cfosure/post-closure requirements of RCRA and the Colorado Hazardous Waste 
Act (CHWA). The U. S. Environmental Protection Agency (EPA) is the Lead Regulatory Agency (LRA) 
for the BZ, and is thus the LRA for remediation of the Present Landfill. The Colorado Department of 
Public Health and Environment (CDPHE) is the Support Regulatory Agency (SRA) for the BZ, but has 
primary responsibility for RCRA closure activities. As a result, both CDPHE and EPA will oversee the 
planning and implementation of the proposed remedial action. 

Closure requirements for the Present Landfill will be met by constructing an evapotranspiration (ET) 
cover that relies on the natural processes of soil moisture storage and plant uptake of moisture to 
minimize or eliminate infiltration of precipitation through the cover. The specific criteria used for the 
landfill cover design are based on a RCRA Subtitle C facility. A conceptual design has been completed 
for the ET cover, reflecting these requirements (K-H 2002a). The final design is scheduled to be 
completed during fiscal year (FY) 2002. 

. 

The scope of this document is limited to construction of the ET cover to close the RCRA interim status 
unit. A groundwater remedy, if needed, will be addressed upon completion of a detailed evaluation of the 
historical groundwater data and operability of the existing groundwater control system. 

The proposed action will be planned and executed in accordance with the WETS Integrated Safety 
Management System (ISMS), which provides the framework for ensuring that all work petformed at 
RFETS is planned, analyzed, reviewed, approved, and performed safely. ISMS is implemented through a 
variety of existing sitewide programs that have been designed to protect worker health and safety and the 
environment. After cover construction, a phased program of monitoring and maintenance will be 
implemented to ensure the integrity of the ET cover. 

In accordance with Paragraph 95 of RFCA, National Environmental Policy Act (NEPA) values have been 
incorporated to satisfy the requirement for a “NEPA equivalency” assessment of environmental 
consequences from the proposed action. 
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1 .o INTRODUCTION 
This IWIRA decision document presents the proposed interim remedial action for the Present Landfill at 
RFETS. The landfill is a RCRA interim status unit, which must be closed in accordance with Attachment 
10 to RFCA and the applicable closure/post-closure requirements of RCRA and the CHWA. The 
proposed remedy consists of an ET cover, which relies on the natural processes of soil moisture storage 
and plant uptake of moisture to minimize or eliminate infiltration of precipitation through the cover. 

EPA is the LRA for the BZ, and is thus the LRA for remediation of the Present Landfill. CDPHE is the 
SRA for the BZ, but has primary responsibility for RCRA closure activities. As a result, both CDPHE 
and EPA will oversee the planning and implementation of the proposed remedial action. 

RFETS is a government-owned, contractor-operated facility in the nationwide nuclear weapons 
production complex. The Site is located on approximately 6,550 acres in northern Jefferson County, 
Colorado, 16 miles northwest of Denver. Major buildings are located within the 400-acre IA, which is, 
surrounded by a 6,150-acre BZ (Figure 1). Facility operations began in 1952, with the primary mission to 
produce nuclear weapons components from plutonium, uranium, beryllium, and stainless steel. Support 
activities included chemical recovery and purification of recyclable transuranic radionuclides, and 
research and development in metallurgy, machining, nondestructive testing, coatings, remote engineering, 
chemistry, and physics. 

With suspension of nuclear weapons production operations at the Site in 1989, and subsequent 
discontinuation of the production mission in 1992, facility operations were re-directed to support 
accelerated Site closure, including decommissioning, waste management, and environmental restoration 
(ER) activities at the Site’s Individual Hazardous Substance Sites (IHSSs), Under Building 
Contamination (UBC) sites, and Potential Areas of Concern (PACs). Site closure activities are being 
conducted in accordance with RFCA (DOE, CDPHE, EPA 1996), which provides the regulatory 
framework for achieving accelerated cleanup and closure in a manner that is safe to workers and the 
public, and protective of the environment. 

A Phase I RCRA Facility InvestigatiodRemedial Investigation (RFI/RI) was conducted in 1992 and 1993 
to characterize the site features at the Present Landfill, and to make preliminary determinations of the 
sources of contamination and the nature and extent of contamination. The Phase I1 RFI/RI was conducted 
in 1994 and 1995 to further define the nature and extent of contamination and to support the development 
of an IWIRA. A Phase I I M R A  and Closure Plan document was prepared in 1996 (DOE 1996a), 
concurrent with the negotiation of RFCA. Attachment 4 to the Final RFCA contained a prioritized list of 
remedial actions for the Site, which placed the Present Landfill at number 18 of the top 50 sites requiring 
remediation. As a result, the 1996 draft I M R A  was abandoned, and resources and funding were 
reallocated to sites ranked higher on the list. This IWIRA is based on the information contained in the 
1996 draft IM/IRA (DOE 1996a), as well as the conceptual design for the landfill cover (K-H 2002a) and 
data collected as part of the ongoing Site Integrated Monitoring Program. 

The scope of this I W R A  is limited to construction of the Present Landfill cover to close the RCRA 
interim status unit. A groundwater remedy will not be proposed at this time because it is unknown if the 
landfill is impacting groundwater, or if groundwater is impacting the landfill. Although impacts to 
groundwater upgradient of the landfill have been documented, and some anomalous results have been 
noted for groundwater downgradient of the landfill, the chemistry of the contamination downgradient of 
the landfill is inconsistent with the contamination originating in the landfill seep. Therefore, while the 
landfill cover design is being completed, the operability of the existing groundwater control system will 
be investigated and groundwater data will be analyzed to determine whether a groundwater remedy is 
needed. If a groundwater remedy is required, this I M R A  will be modified in accordance with Part 10 of 
RFCA. 
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2.0 BACKGROUND 
The Present Landfill is part of Operable Unit (OU) 7, which is comprised of a series of IHSSs and PACs 
located north of the IA, at the western end of No Name Gulch drainage (Figure 2). These include the 
Present Landfill (IHSS I14), the Landfill Pond Spray Areas (IHSSs 167.2 and 167.3), Inactive Hazardous 
Waste Storage Area (IHSS 203), Improper Disposal of Diesel-Contaminated Material at Landfill (PAC- 
NW-I 502), Improper Disposal of Fuel-Contaminated Material at Landfill (PAC NW-1503), and Improper 
Disposal of Thorosilane-Contaminated Material at Landfill (PAC NW- 1504). A11 but IHSS I 14 have 
been identified and approved for No Further Action (NFA); therefore, the scope of this I M R A  is limited 
to the closure of the Present Landfill. The historical information provided in this section is from the 
Phase I I M R A  and Closure Plan (DOE 1996a). 

2.1 Operational History 
The Present Landfill is located in No Name Gulch, at the western limit of headward erosion and pediment 
dissection. Beginning in 1968, a portion of the natural drainage at the headwaters of No Name Gulch was 
filled with soils from an onsite borrow area to a thickness of approximately five feet to construct a surface 
on which to begin landfilling operations. The landfill does not have a bottom liner. Wastes delivered to 
the landfill were spread across the work area, compacted, and covered with a daily soil cover, eventually 
filling the valley to the top of the pediment, at approximately 6,000 feet. Some waste material is confined 
laterally by the bedrock slopes of the valley and by an existing surface water diversion ditch. 

The Present Landfill was placed into service in August 1968 for the disposal of uncontaminated solid 
wastes, including ofice trash, paper, rags, personal protective equipment, construction and demolition 
debris, scrap metal, empty waste containers, used filters, and electrical components. Although originally 
planned as a sanitary landfill, routine operations at the Present Landfill included disposal of materials 
containing PCBs (Le., used fluorescent light ballast), combustible materials Contaminated with small 
amounts of beryllium particulate matter; and hazardous waste streams such as paints, solvents, and foam 
polymers. Hazardous wastes were disposed at the landfill until the fall of 1986. In addition, radioactively 
contaminated sludge from the Building 995 sanitary waste treatment plant was routinely disposed at the 
Present Landfill from August 1968 through May 1970. Approximately 2,200 pounds of sludge 
containing low levels of plutonium and depleted uranium were buried in the landfill. 

Beginning in 1985, ACM was disposed in designated 10-foot-deep pits located east of the Present 
Landfill. The ACM was wrapped in heavy plastic bags, placed in the pit, and covered with soil. Site 
records indicate that disposal of ACM continued until April 1990. Non-routine wastes disposed in the 
Present Landfill included tear gas powder, a tank containing MercaptanTM (an odor additive to natural 
gas), a drum of solidified polystyrene resin used in fiberglassing operations, soil contaminated with 
approximately 700 gallons diesel fuel, wood contaminated with chromium, aluminum oxide, unknown 
chemicals, and unknown reactive chemical residues. The Present Landfill remained in operation until 
March 1998, at which time it was placed in a contingent closure status and seeded to stabilize soils and 
control erosion. 

The Present Landfill occupies an area of approximately 20 acres. Waste material is generally thinnest 
along the boundaries and thickest along the east-west axis of the landfill. Thickness ranges from less than 
one foot to approximately 40 feet near the east face of the landfill. 

Leachate has been forming at the Present Landfill since waste operations began-in 1968. Leachate is a 
product of natural biodegradation, infiltration of precipitation, and migration of groundwater through the 
landfill waste. Infiltration at the ground surface and groundwater inflow are the primary sources of water 
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to the landfill. The volume of leachate within the landfill varies as the potentiometric surface fluctuates in 
response to infiltration and percolation of precipitation through the soil cover. The depth to leachate 
within the landfill is approximately 20 feet at the western end, 16 feet in the middle, and 33 feet at the 
eastern end. 

2.2 Interim Response Actions 
In 1973, tritium and strontium were detected in the leachate draining from the Present Landfill. As a 
result, approximately 57 monitoring wells were installed directly into the landfill waste and immediately 
below the waste materials, and a sampling program was initiated to determine the location of the source. 
The highest measured concentrations were 301,609 picocuries of tritium per liter of leachate and seven 
picocuries of strontium. The approximate location of the source was determined to be in an area of the 
landfill used during 1970, but the source was never identified or removed. By 1980, tritium 
concentrations had dropped to approximately 500 picocuries per liter. 

As a result of the tritium incident, a radiation monitoring program was established to prevent further 
disposal of radioactive materials and several interim response actions were undertaken to control the 
generation and migration of landfill leachate. In 1974, a surface water diversion ditch was constructed 
around the perimeter of the landfill to divert surface water run-off and reduce the infiltration of surface 
water into the landfill. The diversion ditch is approximately trapezoidal in shape, and is two to three feet 
deep and five feet wide at the bottom. The slopes and floor of the ditch are composed of sparsely 
vegetated native soil. On the north side of the landfill, the ditch runs under a perimeter road, through a 
small culvert, and east into a small, natural drainage that eventually joins No Name Gulch below the East 
Landfill Pond. On the south side of the landfill, the ditch runs east above the East Landfill Pond and 
drops into the unnamed tributary to No Name Gulch below the East Landfill Pond dam. No waste 
disposal is known to have occurred outside the surface water diversion ditch. 

As part of the original interim response action, two berms were constructed across the drainage 
immediately downstream of the landfill, forming two detention ponds. The West Landfill Pond 
impounded leachate generated by the landfill. The East Landfill Pond provided a backup system for 
overflow from the West Landfill Pond and was also used to collect intercepted groundwater. Later, a 
more permanent embankment was constructed for the East Landfill Pond, consisting of an engineered 
dam with a spillway designed to retain the majority of the water in the channel. To reduce seepage from 
the pond, a low-permeability clay core was constructed within the embankment, keyed to bedrock. 
Between 1977 and 1981, the West Landfill Pond was buried as the landfill was expanded. The East 
Landfill Pond covers approximately 2.5 acres and has a capacity of approximately 7.5 million gallons. 
Pond water levels are controlled to prevent overflow into the spillway draining to No Name Gulch. 
Originally, water volume was controlled by periodic spray evaporation to areas located on the north and 
south banks of the East Landfill Pond (IHSSs 167.2 and 167.3). Spray evaporation operations were 
discontinued in 1994. Since that time, the pond level has been controlled by pumping the water to Pond 
A-3 (via the Pond A-1 bypass) for eventual discharge from the Site. 

Also in 1974, a two-part subsurface groundwater interceptor system (GWIS) was installed around the 
perimeter of the Present Landfill, inside the surface water diversion ditch. The system is comprised of a 
groundwater collection system and leachate collection system. The groundwater collection system was 
designed to intercept and divert groundwater flow around the landfill, thereby reducing the volume of 
leachate generated from the landfill waste. The leachate collection system was designed to collect the 
leachate for discharge to the West Landfill Pond. The East Landfill Pond now receives leachate draining 
from the face of the landfill. 

6 
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In 1982, two, 900-foot soil-bentonite slurry walls were constructed near the eastern end of the Present 
Landfill to prevent groundwater migration into the expanded landfill area. The slurry walls were tied into 
the north and south arms of the groundwater interceptor system. 

In 1992, four gas vents were installed in the Present Landfill to release gases generated by microbial 
degradation of organic waste. The composition, quantity, and generation rates of the gases depend on 
factors such as waste quantity and composition, waste placement characteristics, landfill thickness, 
moisture content, and oxygen. levels. Carbon dioxide is the principal gas generated during the early stages 
of waste burial, as the waste undergoes aerobic microbial degradation. As oxygen is depleted, anaerobic 
microbial degradation produces methane and carbon dioxide. 

In 1996, a gravity-flow treatment system was constructed to collect leachate flowing from the eastern end 
of the Present Landfill. The system was designed to treat the leachate and eliminate F039-listed waste’ 
prior to discharge to the East Landfill Pond. The passive leachate collection and treatment system was 
composed of a settling basin, bag filters to remove suspended solids, and granular activated carbon 
(GAC) to remove organic chemical constituents, including volatile organic compounds (VOCs) and semi- 
volatile organic compounds (SVOCs). 

The effectiveness of the passive leachate collection and treatment system was evaluated in 1998, at which 
time it was determined that the primary contaminants detected above the established performance 
standards are benzene and vinyl chloride. The evaluation also noted that GAC has a very limited capacity 
to attenuate vinyl chloride, and the system would require costly monthly carbon replacement to maintain 
its effectiveness. As a result, the system was modified in October 1998 to treat the seep water by passive 
aeration, and sampling and analysis for SVOCs, metals, and radionuclides was discontinued. The 
modified system minimizes waste generation and is more effective in removing vinyl chloride. The 
modified system also results in some treatment of the SVOCs, although it is primarily designed to treat 
vocs. 
In the modified passive leachate collection and treatment system, the water is collected in a settling basin, 
then it flows through a pipe, to a set of stepped flagstones, and over a 6-foot long bed of gravel, before . 
discharging into the East Landfill Pond. Flow is measured at the point of discharge. Water quality 
samples are collected from the treatment system discharge endpoint, defined as the point six feet 
downstream from the last aeration step. Water released from the treatment system is collected in the East 
Landfill Pond, which is periodically pumped to Pond A-3. 

2.3 Geologic Setting 
The geology at the Present Landfill is a function of the regional tectonic setting and local depositional and 
erosional conditions. Geologic data used to characterize the Present Landfill were compiled from 
previous landfill investigations, existing geologic characterization reports, U.S. Geological Survey 
publications, Colorado School of Mines reports, the Phase I RFI/RI, and the supplemental Phase I field 
investigation. A summary of the general geologic framework, description and distribution of surficial and 
bedrock geologic units, description of geotechnical properties, and description of pond sediments are 
presented in the following paragraphs. Geologic borehole logs are contained in the OU7 Final Work Plan 
(DOE 1994). 

’ F039 is defined as “leachate (Le., liquids that have percolated through land disposed wastes) resulting from the disposal of 
more than one restricted waste classified as hazardous under Subpart D of 6 CCR 1007-3, Part 261.3 1.” 
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2.3.1 General Geologic Framework 
WETS is situated on an eastward-sloping plain, immediately east of the Colorado Front Range. The 
surface cover is composed of a series of coalescing alluvial fans that developed during the Pleistocene 
epoch. The Present Landfill is located near the eastern extent of the alluvial fans, which were deposited 
on a'broad, gently-sloping erosional surface, or pediment, underlain by more than 10,000 feet of gently 
dipping (i.e., less than two degrees) sedimentary rocks deposited between the Pennsylvanian and Upper 
Cretaceous periods. 

Dissection of the gravel-capped pediment has occurred by headward erosion and planation along 
eastward-flowing streams and their tributaries. Fluvial processes have formed moderately steep hillsides 
adjacent to the stream drainages, with the steepest slopes formed along the tops of the incised drainages. 
Surficial and bedrock geologic units that influence groundwater flow include the artificial fill material of 
the landfill, the Rocky Flats Alluvium, and the underlying Arapahoe and Laramie Formations. The Fox 
Hills Sandstone occurs at a depth of approximately 700 to 800 feet below the ground surface, which is too 
deep to be affected by the landfill. 

2.3.2 Descrbtion of Geolorric Units 
Surficial material at the Present Landfill consists of quaternary-aged alluvial fan deposits of the Rocky 
Flats Alluvium, colluvial deposits, alluvial deposits of the valley-fill alluvium, and artificial fill. The 
surficial deposits are part of the upper hydrostratigraphic unit (UHSU). 

The Rocky Flats Alluvium caps the divides north and south of No Name Gulch. It is 25 to 30 feet thick 
on the northwest, west, and southwest sides of the landfill, and 10 to 15 feet thick on the divides north and 
south of the East Landfill Pond. The Rocky Flats Alluvium is composed of reddish-brown to yellowish- 
brown, well-graded, coarse gravel in a clayey-sand matrix. Pebbles and cobbles are composed of 
quartzite, granite, and gneiss. Maximum clast size recovered during drilling ranges from one to three 
inches in diameter. Caliche, a porous calcium carbonate cement, was described in drill cores from the 
divides north and south of the East Landfill Pond. These zones may be discharge points for alluvial 
groundwater along the hillsides above the pond. 

Colluvial material has been deposited by slope wash and downward creep of alluvial material and 
bedrock. Colluvium covers the hillsides between the pediment on which the Rocky Flats Alluvium is 
deposited and the No Name Gulch drainage and East Landfill Pond. It is one to five feet thick on the 
slopes around the pond and below the dam, and consists of brown, structureless clay with some sand and 
a trace of gravel. Soil development has occurred and roots are present to a depth of three feet. 

Valley-fill alluvium, derived from reworked alluvial material and bedrock, is present in the No Name 
Gulch drainage below the East Landfill Pond. The alluvium is three to eight feet thick in the area of the 
Present Landfill and becomes thicker downstream to the east. The alluvium consists of brown, laminated 
to structureless clay with lenses of gravel. Gravels have a sandy-silt matrix that is often stained with iron. 

Artificial f i l l  and disturbed surficial material are present within the boundaries.of the Present Landfill. 
Thickness of the fill, which includes waste and interim soil cover, ranges from approximately five to 45 
feet. Fill is thickest near the centerline of the valley and thinnest around the perimeter of the landfill, 
inside the surface water diversion ditch. An actively slumping area occurs in the artificial fill material on 
the northeast side of the landfill. Seeps are observed along the slope in this area. 

Bedrock, consisting of claystones, siltstones, and fine-grained sandstones of the undifferentiated Upper 
Cretaceous Arapahoe and Laramie Formations, unconformably underlies the surficial deposits. In 
general, the base of the Arapahoe Formation, which unconfomably overlies the Laramie Formation, is 
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marked by the presence of medium-grained to conglomeratic sandstones composed of well-rounded, 
frosted, quartz sand grains with pebbles of chert, rock fragments, and ironstone. The lowermost 20 feet of 
the Arapahoe Formation are shown underlying the Rocky Flats Alluvium on the divides north and south 
of No Name Gulch on geologic maps of Rocky Flats. However, sandstones exhibiting the distinctive 
characteristics of the basal Arapahoe Formation, or No. 1 sandstone, are not exposed at the surface or in 
any of the drill cores from the Present Landfill. The contact between the Arapahoe and Laramie 
Formations is difficult to interpret in the absence of the marker (Le., No. 1) sandstone bed. Therefore, in 
this document, the Arapahoe and Laramie formations are undifferentiated. However, in the No Name 
Gulch drainage downgradient of the landfill, the elevation of the bedrock is low enough that it is likely 
the Laramie Formation. 

The Laramie Formation is composed of laterally extensive sandstones, kaolinitic claystones, and coal 
beds, and is approximately 600 to 800 feet thick. The upper 300 to 500 feet consist primarily of olive- 
gray and yellowish-orange claystones. Four sandstone units (designated as Nos. 2,3,4,  and 5 sandstones) 
have been identified as the bedrock beneath the No. 1 sandstone and are considered to be Upper Laramie 
Formation. Where present, the sandstones are olive-gray, very fine-grained, subangular, well-sorted, 
locally calcareous, silty, and clayey. Because they lie within claystones and are not in hydraulic 
connection with either the No. 1 sandstone or the surficial deposits, the No. 2 through No. 5 sandstones 
are not considered significant pathways for migration of contaminants. 

The bedrock at the Present Landfill is composed of gray to brown, structureless claystones containing a 
trace of carbonaceous material and occasional thin interbeds of siltstone and, less frequently, fine-grained 
sandstone. Sandstones are composed of gray, very fine-grained to fine-grained, subangular to sub- 
rounded, well-sorted, quartzose sand. Sandstones are frequently interbedded with siltstones. These 
coarse-grained units vary from one to 30 feet thick. 

2.3.3 Distribution of Geologic Units 
Geologic units beneath the Present Landfill consist of a thin covering of colluvium on the hillsides and 
valley-fill alluvium in the No Name Gulch drainage. Both are underlain by the Laramie Formation. The 
colluvium consists of clays and silts. The valley-fill alluvium is composed of gravelly, clayey sand. 
Geologic units on the groundwater divides adjacent to the landfill consist of Rocky Flats Alluvium, 
underlain by the undifferentiated Arapahoe and Laramie Formations. The Rocky Flats Alluvium consists 
of clayey gravels and sands. Lithologies of the undifferentiated Arapahoe and Laramie Formations are 
typically limited to claystones and siltstones. 

Fine-grained sandstone subcrops beneath the alluvium, downgradient of the East Landfill Pond dam. 
This sandstone pinches out approximately 500 feet down stream. Shallow sandstones, present within 15 
feet of the contact between the alluvium and bedrock, were encountered in wells located within the 
landfill on the south side and on the southwest shore of the East Landfill Pond. Based on a two-degree 
regional dip, it is expected these shallow sandstones do not subcrop in the area of the Present Landfill and 
are not preferential pathways for migration of contaminants. 

Other Laramie Formation sandstones are present at depths where there is no hydraulic connection with 
surficial deposits. Laramie Formation sandstones were identified near the East Landfill Pond, within the 
landfill, and downgradient of the dam, in No Name Gulch. Laramie Formation sandstones were also 
identified at depths of 50 to 125 feet below ground surface. 
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2.3.4 Landfill Pond Sediments 
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Sediments have been accumulating in the East Landfill Pond since its construction in 1974. The sources 
of contaminant loading to the pond sediments include leachate and surface water run-off from 
surrounding slopes. Results from sampling events performed during the Phase I RFIAU indicate the 
sediments consist of clay, silt, and organic matter, ranging from 0.5 to 0.8 feet thick. The upper 0.2 to 0.5 
feet of sediments consist of black silt and clay, with very fine roots occurring in either thin mats or 
scattered throughout the core. No bedding or lamination was visible. The remaining 0.3 to 0.4 feet of 
core consisted of very dark gray clay with some silt. Very fine roots were observed, decreasing with 
depth. The pond sediments are underlain by olive-gray claystone of the Laramie Formation. 

2.4 Hydrogeologic Setting 
The hydrology at the Present Landfill is a function of the general geologic framework, recharge and 
discharge conditions, physical properties of the aquifer materials, hydrodynamic conditions, and landfill 
structures. Hydrogeologic data used to characterize the landfill was compiled from previous landfill 

' 

investigations; sitewide groundwater monitoring, assessment, and protection plans and reports; and water- 
level measurement and hydraulic conductivity test activities conducted as part of the Phase I RFI/RI and 
supplemental field investigations. Drawdown-recovery test data and analytical solutions from the 
supplemental Phase I field investigation and additional information on the hydrogeology at the Present 
Landfill is presented in the OU7 Final Work Plan (DOE 1994). 

2.4.1 Uppermost Aquifer 
The uppermost aquifer is equivalent to the UHSU, as described in WETS reports. In the area of the 
Present Landfill, the UHSU is composed of unconsolidated surficial deposits and weathered bedrock. 
The unconsolidated deposits consist of Rocky Flats Alluvium, colluvium, and valley-fill alluvium. The 
Rocky Flats Alluvium and artificial fill (Le., landfilled wastes and soil-cover materials) are present 
upgradient of and within the landfill; colluvium and valley-fill alluvium are present downgradient of the 
landfill. Weathered claystones and weathered sandstones that are in direct hydraulic communication with 
the overlying surficial deposits are also considered part of the uppermost aquifer. The weathered 
claystones are generally more permeable than unweathered bedrock. Unweathered claystones are not 
considered to be part of the uppermost aquifer but are included as part of the lower hydrostratigraphic unit 
(LHSU). Bedrock wells were assigned to a hydrostratigraphic unit based on geochemical data from the 
well, hydraulic conductivity measurements (where available), and information from borehole logs. The 
Rocky Flats Alluvium is 25 to 30 feet thick on the northwest, west, and southwest sides of the landfill, 
and 10 to 15 feet thick on the divides north and south of the East Landfill Pond. Colluvium is one to five 
feet thick on the slopes around the pond and below the dam. The valley-fill alluvium ranges in thickness 
from three to eight feet in the landfill area and becomes thicker downstream to the east. The thickness of 
artificial f i l l  increases fiom about five feet at the perimeter of the landfill to about 45 feet near the 
centerline of the valley. Weathered bedrock material thicknesses vary considerably in the vicinity of the 
landfill, ranging from approximately four to 35 feet. 

Average depth to groundwater ranges fiom five to 15 feet in surficial deposits, excluding artificial fill. 
Within the Present Landfill, groundwater is found at approximately 20 feet at the western end, 16 feet in 
the middle, and 33 feet at the eastern end. The depth to groundwater in weathered bedrock is generally 
greater than that of the overlying surficial deposits due to steep downward vertical gradients in bedrock 
materials. Saturated thickness of UHSU deposits vary widely across the landfill, with the thickest 
sections found in the Rocky Flats Alluvium at the western end, and thinnest sections found in colluvial 
and valley-fill deposits east of the East Landfill Pond and in the Rocky Flats Alluvium along the south 
divide. 

10 



I 
IM/IRA and Closure Plan for the Present Landfill Draft - August 6,2002 

Geologic units beneath the landfill waste consist of a thin covering of colluvium on valley slopes and 
valley-fill alluvium in the No Name Gulch drainage, both of which are underlain by the Laramie 
Formation. Lithologies of the colluvium are clays and silts. The lithology of the valley-fill alluvium is 
gravely, clayey sand. Lithologies of the Laramie Formation typically include claystone' and siltstone. 

The mean hydraulic conductivity values for the landfill waste,.coIIuvium, and valley-fill alluvium range 
from 1 x IO4 centimeters per second (cmlsec) to 1 x IO-' cmlsec. The mean hydraulic conductivity value 
for the underlying weathered bedrock of the Laramie Formation ranges from 1 x IO" to 1 x IO-' cmlsec. 

2.4.2 Potentiometric Surface 
Groundwater is present in surficial deposits and artificial fill, and in bedrock sandstones and claystones in 

.the area of the Present Landfill. Within the landfill wastes, groundwater flows toward the center of the 
landfill, then eastward toward the East Landfill Pond. Outside the landfill, groundwater generally flows 
eastward within saturated UHSU surficial deposits, except near stream valleys, which disrupt UHSU flow 
patterns and function as drains for UHSU groundwater. For example, near the East Landfill Pond, ' 

groundwater flows from the north, west, and south toward the pond because of its topographically low 
position in the No Name Gulch drainage. Groundwater entering the East Landfill Pond mixes with 
surface water and either evaporates, or is pumped to Pond A-3, or, to a limited extent, percolates 
downward into underlying bedrock materials or laterally through the dam. Groundwater seepage past the 
dam, into the lower drainage, flows eastward along the stream course until it is discharged via 
evapotranspiration, surface water, or-as lateral subsurface flow at the Indiana Street east boundary. 

Groundwater elevations in monitoring wells are measured at least quarterly. Water levels in the surficial 
deposits of the UHSU are characterized by seasonal variations of as much as 10 feet. The elevation of the 
water table is generally lowest in late winter and early spring, prior to recharge by snowmelt, and highest 
during June and July. Groundwater elevations in the weathered bedrock of the UHSU typically show 
seasonal variations of as much as 15 feet. 

The alluvium and weathered bedrock are fiequently dry or thinly saturated because the dam acts as a 
barrier to alluvial groundwater flow from the west. In addition, evapotranspiration demands of valley- 
bottom vegetation consume much of the available shallow groundwater in the gulch during the summer 
months. For these reasons, it is normally not possible to collect complete sample sets for each quarterly 
sampling period during the year. 

Many of the wells in the vicinity of the Present Landfill have been closed. The limited number and 
position of the remaining wells make it infeasible to construct potentiometric surface maps and 
concentration isopleth maps. 

2.4.3 Vertical Hydraulic Gradients 
The vertical hydraulic gradient is the quotient of the differences in water levels measured concurrently in 
two adjacent wells with different screened intervals, and the vertical distance between the two measuring 
points, which are specified here as the midpoint of each screened interval. Vertical hydraulic gradient 
calculations provide a means to evaluate whether groundwater 'flow has a potential for movement either 
downward or upward through geologic media. 

Most well pairs at the Present Landfill have been closed in recent years in preparation for landfill closure. 
Consequently, current water level data is unavailable for calculation of vertical gradients. The results of 
historical vertical hydraulic gradient calculations at eight landfill monitoring well pairs (70093170 193, 
701 93l70293,70493/70593,70693/70893,72393/72093, 1086/0986,0786/0886, and B206989lB207089) 
monitored through 1995 provide information relevant to understanding groundwater conditions at the 
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landfill (see Figure 2). The calculated vertical hydraulic gradients for all well pairs, except 72393/72093, 
indicate a downward (i.e., recharging) component of flow, with values ranging from 0.022 to 1.099 feet 
per foot (Wft). The significance of downward gradients at well pairs 0786/0886 and B206989/B207089 
(located near the bottom of No Name Gulch) are, however, potentially invalid considering the water 
levels in the bedrock wells at these locations recharge slowly and never fully recover between sampling 
episodes. At well pair 72393/72093, situated within the center of the landfill, groundwater has an upward 
(i.e., discharging) vertical gradient ranging from 0.020 to 0.026 Wft. Data from the well pairs indicate 
that vertical hydraulic gradients have generally remained constant over time. This condition may exist 
because disturbances to the landfill hydrologic system have been minimal in recent years. In addition, 
groundwater flow within the deeper portions of the UHSU and LHSU bedrock is relatively insensitive to 
fluctuations in seasonal water levels and other short-term transient effects because of the prevalent low 
permeability of bedrock materials. 

2.4.4 Groundwater Flow Velocities 
The average linear groundwater-flow velocity has historically been calculated for three flow paths in ’ 

UHSU surficial deposits and three flow paths in UHSU bedrock in the vicinity of the Present Landfill. 
Most of the well pairs were deactivated in 1995 in preparation for landfill closure. However, the 
variables used in calculating flow velocities (Le., hydraulic conductivity, porosity, and hydraulic gradient) 
have remained effectively constant over time. Therefore, the following discussion is considered 
indicative of current conditions in the Present Landfill. 

Migration rates for conservative, dissolved constituents approximate the average linear groundwater-flow 
velocity; however, attenuated, volatile, biodegradable, or redox-sensitive species can exhibit migration 
rates much less than the average linear groundwater-flow velocity. The values of hydraulic conductivity 
used for surficial deposits and bedrock of the UHSU are the geometric means of hydraulic-conductivity 
values for each unit at the Present Landfill, and include results of historic slug tests. Values of hydraulic 
conductivity used for flow velocity calculations are 1.1 x lo4 cm/sec for suficial deposits (including 
landfill wastes) and 5.3 x 
all units is 0.1. Using this data, the calculated average linear groundwater-flow velocities in fill materials 
range from approximately one foot per year (Wyr) at the west end of the Present Landfill to 
approximately 160 Wyr at the advancing eastern face of the landfill. Calculated average linear 
groundwater-flow velocities in UHSU bedrock at the landfill range from approximately 0.20 ft to 0.22 
Wyr beneath the landfill, to approximately 0.07 feet to 0.41 Wyr downgradient of the landfill. 

cm/sec for UHSU bedrock materials. The assumed effective porosity for 

2.5 Conceptual Flow Model 
The conceptual flow model for the Present Landfill includes surface water hydrology, interactions 
between surface water and groundwater, and groundwater hydrology. 

Surface water hydrology components of the conceptual model include precipitation, 
evapotranspiration, pond evaporation, surface water run-off, and engineered water transfers. 

Interactions between surface water flow and groundwater flow include infiltration and 
percolation, interflow, historical seep flow at surface water monitoring station SWO97 (see Figure 
2), groundwater base flow into the East Landfill Pond, discharge from the existing groundwater- 
intercept system into the pond, and seepage flow downward out of the pond. 

Groundwater hydrology components include groundwater flow in surficial materials, seepage 
between surficial materials and weathered bedrock, groundwater flow in weathered bedrock, 
seepage between weathered bedrock and unweathered bedrock, and groundwater flow in 
unweathered bedrock. 
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Recharge, discharge, and interactions between the surface water and groundwater components of the 
conceptual model are presented briefly here and discussed in more detail in the following subsections. 
Recharge or infiltration and percolation is a significant source of water to the landfill mass. 
Groundwater inflow under or through the GWIS is another potential source of water to the landfill. 
These two sources of inflow are quantified in a water balance performed using numerical modeling. 
Outflow from the landfill mass is funneled to the vicinity of the seep at SW097, where it exits the 
landfill as either seep flow or groundwater base flow. The East Landfill Pond collects surface water 
run-off, seep flow, and groundwater base flow. The dam acts as a barrier to the flow of groundwater 
in surficial materials. Flow in weathered bedrock is much less than flow in surficial materials. Some 
preferential flow paths, most likely fractures, exist in the weathered bedrock. These preferential flow 
paths are potential contributors to the migration of contaminants in weathered bedrock. Flow in 
unweathered bedrock is so small that any potential contaminant transport occurs by diffusion. 

2.5.1 Surface Water Hydrology 
Surface water features resulting from historical interim response actions control surface water hydrology. 
A surface water diversion ditch was constructed around the perimeter of the Present Landfill in 1974 to 
divert surface water run-off around the landfill and reduce infiltration of surface water into the landfill, 
thereby reducing the volume of leachate discharging as seep flow. On the north side of the landfill, the 
ditch runs under'a perimeter road through a small culvert and east into a small, natural drainage that 
eventually joins No Name Gulch below the East Landfill Pond dam. On the south side of the landfill, the 
ditch runs east above the East Landfill Pond and drops into No Name Gulch below the dam. The 
diversion ditch is two to three feet deep, five feet wide at the bottom,'and has a trapezoidal shape. The 
slopes and floor of the ditch are composed of sparsely vegetated native soil. 

The East Landfill Pond covers approximately 2.5 acres. Pond water levels are controlled to prevent 
overflow into the spillway draining to No Name Gulch. Recharge to the pond occurs from groundwater 
base flow in surficial materials, leachate from the seep, and surface water run-off from the landfill and I '  

surrounding slopes. Discharge occurs by natural evaporation, seepage downward into weathered bedrock, 
seepage through the clay core of the dam, and annual water transfers to the A-Series Ponds. 

Surface water hydrology components include precipitation, evapotranspiration, pond evaporation, surface 
water run-off, and water transfers from the East Landfill Pond to the A-Series Ponds. Mean annual 
precipitation at RFETS, including rainfall and snowmelt, is nearly 16 inches. Approximately 40 percent 
of the annual precipitation falls during April, May, and June. An additional 30 percent falls in July and 
August. Approximately 19 percent falls during September, October, and November. The remaining I 1 
percent falls in December, January, February, and March. 

Pond evaporation is estimated at 70 percent of the pan evaporation, which ranges from one inch in 
December and January, to seven inches in September. Potential evapotranspiration varies in a pattern 
similar to that shown by pan evaporation. Site-specific potential evapotranspiration data is not available. 
At any given time, precipitation in excess of evapotranspiration will become surface water run-off, 
infiltration, or interflow. 

Surface water run-off from the landfill and from the area surrounding the pond is a major contributor to 
pond water. Some portion of the run-off is diverted by the surface water diversion ditch, while a 
significant fraction flows to the East Landfill Pond. Water is periodically transferred to the A-Series 
Ponds to control the water level in the East Landfill Pond. 

13 . 
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2.5.2 
Interactions between surface water and groundwater include infiltration and percolation, interflow, 
historical seep flow at SW097, groundwater base flow into the East Landfill Pond, discharge from the 
GWIS into the pond, and seepage flow downward, out of the pond. 

Infiltration is the process by which precipitation moves downward into the soil, including flow within the 
unsaturated zone. For purposes of the conceptual model, water that infiltrates the surface reaches the 
groundwater table and recharges the groundwater in surficial materials. Infiltration at the Present Landfill 
is assumed to be between five and 10 percent of the mean annual precipitation (i.e., 0.8 to 1.6 inches). 
Interflow is subsurface flow in the horizontal direction above the water table. It is usually associated with 
storm events on hillsides. Interflow may be a significant contributor to the variability of the flow at the 
seep (i.e., SW097). 

Interactions Between Surface Water & Groundwater 

.- 

Leachate discharges from the seep located at the base of the east face of the Present Landfill. Seep flow 
varies throughout the year and has been estimated at one to seven gallons per minute (gpm). A significant 
fraction of the groundwater flow fiom the landfill is funneled toward the seep. The seep originated from 
the original stream channel in No Name Gulch, which was filled during construction of the landfill and 
subsequent waste disposal. The seep is also directly downgradient of the former West Landfill Pond dam, 
which was breached before being covered with waste and interim soil cover. This breached dam may 
serve to further direct groundwater flow toward the seep area. As stated above, interflow is potentially a 
major source of the variability of the historical seep flow. 

An intermittent seep has been observed north of SW097 on the hillside just below the north asbestos 
disposal area. This intermittent seep is most likely caused by saturated materials related to storm events. 
Heavy surface water run-off has been observed in this area following storm events. Recent slumps have 
also been observed. 

Groundwater base flow exists in surficial materials and weathered bedrock. In surficial materials, the 
base flow that does not intersect the ground surface at the seep is a source of recharge to the East Landfill 
Pond. The saturated thickness of the surficial materials at the edge of the East Landfill Pond is much less 
than the saturated thickness directly to the west in the landfill. This reduction in saturated thickness 
contributes to the formation of the seep. Evidence of preferential flow also exists. The seep historically 
flows year-round while nearby alluvial well 0786 is often dry. In weathered bedrock, the potentiometric 
surface is below the bottom of the pond and the base flow in the weathered bedrock is not expected to be 
a source of recharge to the pond. 

Water seeps from the East Landfill Pond, into the weathered bedrock, and through the weathered bedrock 
under the dam. Some-water also seeps through the dam core. Flows are expected to be small, based on 
the measured hydraulic conductivities in the weathered bedrock and the dam core. This seepage is not 
effective in recharging the weathered bedrock downgradient of the pond. The weathered bedrock wells 
B206889 and B206989 directly below the dam consistently exhibit water levels 12 to 15 feet below the 
top of bedrock, indicating only partial saturation of weathered bedrock and a “perched” water table 
condition for surficial materials. 

The East Landfill Pond dam impedes groundwater flow in surficial materials; therefore, the wells in 
surficial materials directly downgradient of the dam are often dry. Also, the alluvium and weathered 
bedrock at these locations are fiequently dry or thinly saturated because the dam acts as a barrier to 
alluvial groundwater flow from the west. In addition, evapotranspiration demands of valley-bottom 
vegetation consume much of the available shallow groundwater in No Name Gulch during the summer 
months. 
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Less information on surface water hydrology, interactions between surface water and groundwater, and 
groundwater hydrology is available for the No Name Gulch drainage downgradient of the landfill than for 
the landfill area itself. It appears that No Name Gulch is a losing stream year-round. There are four 
surface water stations downgradient of the landfill. Two of the stations measure flow from the landfill 
surface water diversion ditch. These ditches convey storm water run-off around the north and south sides 
of the landfill. A third station is located at the confluence where the ditches discharge into No Name 
Gulch. Limited flow information is available for these stations. 

Based on a detailed study of groundwater and surface water interactions in Woman Creek, the only 
reaches of the stream where groundwater recharges surface water either year-round or seasonally are 
located in the western portion of the BZ, adjacent to large gravel-capped pediments containing substantial 
subsurface flows. A few isolated gaining reaches are fed by localized seeps. No Name Gulch is located 
adjacent to the distal ends of the gravel-capped pediment surfaces. Gravels are fairly thin in this area and 
do not contain substantial subsurface flows. In addition, no groundwater seeps have been observed to 
flow into No Name Gulch below the East Landfill Pond. 

2.5.3 
Groundwater is present in surficial deposits, artificial fill, and bedrock sandstones and claystones in and 
around the Present Landfill. Groundwater flow patterns tend to mimic the surface topography. Within 
the landfill wastes, groundwater flows toward the center of the landfill, then eastward toward the East 
Landfill Pond. Outside the landfill, groundwater generally flows eastward within saturated surficial 
deposits. Sources of groundwater recharge include infiltratiodpercolation of precipitation, snowmelt, and 
storm water run-off, and downward seepage from the East Landfill Pond. Discharge occurs through 
evapotranspiration and surface seepage where the water table intersects the ground surface. 

Groundwater levels rise annually in response to spring and summer recharge, and decline during the 
remainder of the year. Water levels in the surfcial deposits are characterized by seasonal variations of as 
much as 10 ft. Groundwater elevations in the weathered bedrock typically show seasonal variations of as 
much as 15 ft. The alluvium and weathered bedrock at these locations are frequently dry or thinly 
saturated because the East Landfill Pond dam acts as a barrier to alluvial groundwater flow from the west. 
In addition, valley-bottom vegetation consumes much of the available shallow groundwater during the 
summer months. 

Average depth to groundwater ranges from five to 15 feet in surficial deposits. Within the landfill, 
groundwater is found at approximately 20 feet at the western end, 16 feet in the middle, and 33 feet at the 
eastern end. The depth to groundwater is anomalously high in the middle of the landfill because it is 
assumed that groundwater is flowing into this area from the north side of the landfill. The depth to 
groundwater in weathered bedrock is generally greater than that of the overlying surficial deposits due to 
steep downward vertical gradients in bedrock materials. Flow in weathered bedrock is much less than 
flow in surficial materials. Some preferential flow paths, most likely fractures, exist in the weathered 
bedrock. These preferential flow paths are potential contributors to the migration of contaminants in the 
weathered bedrock. 

Leachate has historically discharged from the seep located at the base of the east face of the Present 
Landfill. A significant fraction of the groundwater flow from the landfill is funneled toward the seep, 
while the remainder enters the East Landfill Pond as groundwater base flow. The seep originated from 
the original stream channel that was filled during construction of the landfill, and from subsequent waste 
disposal in the landfill. The seep is also directly downgradient of the location of the former West Landfill 
Pond dam, which was breached before being covered with waste and an interim soil cover in 1981. This 
breached dam may serve to further direct groundwater flow toward the seep area. Seep flow varies 
throughout the year, discharging up to 11 gpm. Based on seep flow measurements taken between 1998 

15 



I M R A  and Closure Plan for the Present Landfill Draft - August 6,2002 

and 2001, the four-year average flow was 2.6 gpm, the average flow during the wettest year (1998) was 
3.2 gpm, and the average flow rate during the wettest month of the period (i.e., June 1999) was 3.7 gpm. 
Although the best records exist for the last four years, this period does not represent long-term flow rates 
because higher flows were reported during the late 1980s and early 1990s. The year 1995 was the wettest 
year in recent history; however, there are no flow records available for that year. 

Between 1973 and 1995 several engineered structures were installed to control the generation and 
migration of landfill leachate. The current groundwater control system consists of a GWlS installed 
around the perimeter of the Present Landfill, with a subsurface leachate collection trench and two soil- 
bentonite slurry walls installed on the northeast and southeast ends of the landfill (see Figure 2). 

The presence of a groundwater divide between the No Name Gulch and the North Walnut Creek 
drainages limits the amount of available groundwater flow on the south side of the landfill and contributes 
to the effectiveness of the groundwater control structures. Also, the saturated thickness of surficial 
materials is less on the south side of the landfill than on the north side. 

2.6 Meteorology & Air Quality 
RFETS is located in the southern Rocky Mountains and has a continental, semi-arid climate. The region 
is noted for large seasonal temperature variations, occasional dramatic short-term temperature changes, 
and strong, gusty winds that reach 75 miles per hour (mph) annually and 100 mph every three to four 
years. Mean annual precipitation is about 15.5 inches, with about one half of that amount occurring as 
snow. 

Although air quality is generally better at RFETS than in the urbanized portion of the Denver 
Metropolitan Area, the Site is continuously and extensively monitored for air pollutants. The Site is 
located within the Metropolitan Denver Intrastate Air Quality Control Region No. 36 (Region). The 
Region is designated as “nonattainment” with respect to the National Ambient Air Quality Standards for 
P M I ~ . ~  The particulate matter standard is exceeded within the Region primarily because of fugitive dust. 

Radiological air emissions both onsite and offsite are largely unrelated to Site operations. Most radiation 
is naturally-occurring background radiation from sources such as radon. The annual background dose for 
Denver area residents is about 41 8 millirem (mrem). Radioactive emissions from the Site are principally 
from contaminated soil, with an annual dose for the nearest most impacted offsite resident of about 0.1 
mrem. Facilities with potential radionuclide emissions are continuously monitored to ensure emissions 
are properly controlled and comply with applicable regulations. 

Additional details concerning meteorology, air quality, monitoring, and air emission controls at the Site 
can be found in the Rocky Flats Cumulative Impacts Document (CID), (DOE, 1997), and the 2000 CID 
Update Report (DOE 2001a). 

2.7 Ecological Resources 
RFETS supports a diverse association of native grasses, forbs (wildflowers), sub-shrubs (low shrubs), and 
cacti typical of prairie environments in the region. Wildlife at the Site is generally characteristic of prairie 
habitats. A variety of mammals (e.g., mule deer, white-tailed deer, rabbit, coyote, raccoon, beaver, mice), 
reptiles ( e g ,  bullsnake, garter snake, prairie rattlesnake, eastern fence lizard), and amphibians (e.g., 
chorus frog, tiger salamander) are found at the Site. Over 160 species of birds, including waterfowl (e.g., 
ducks, geese, and shorebirds) and raptors (e.g., red-tailed hawks, great homed owls) have been identified 
~~~ ~~ 

* EPA has proposed the re-classification ofthe Denver Region to an attainment area for PMlo. It is anticipated this proposal will 
be finalized in the near future. 
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at RFETS. Typical wildlife found in the vicinity of the Present Landfill are species that frequent or 
intermittently use grasslands (e.g., meadowlarks) and those common in industriaVdisturbed settings (e.g., 
sparrows and starlings). Due their intermittent nature, North and South Walnut Creeks do not support 
sizable amounts of aquatic species. Minnow species have been observed in small impoundments in 
Walnut Creek. No threatened or endangered plant species have been found in the vicinity of the Present 
Landfill. 

A total of 3.1 acres of wetlands, as delineated by the U.S. Army Corps of Engineers, are located in the 
immediate vicinity of the Present Landfill, including 0.8 acres of palustrine emergent wetlands at the 
margins of the East Landfill Pond, and 2.3 acres of lacustrine wetlands associated with the pond bottom 
and open-water habitat combined. The 0.8 acres of palustrine wetlands represents about 0.5 percent of 
the palustrine and riverine wetlands at RFETS. The East Landfill Pond represents about five percent of 
the Site’s open water habitat, and about six percent of the shoreline habitat.3 

2.8 Surrounding Land Use & Population 
The Site is bordered by State Highway 128 to the north, Indiana Street to the east, State Highway 72 to 
the south, and State Highway 93 to the west. Land directly north of Highway 128 is largely dedicated to 

‘open space. Land east of Indiana Street is zoned industriaVcommercia1 to the north and open space to the 
south. The City of Broomfield owns the open space to the south of the Site, which includes Great 
Western Reservoir. The remaining land bordering the Site on the east is zoned agricultural, with a 
projected plan showing an open space designation. Previous Jefferson County open space east of RFETS 
is now owned by the City of Westminster. To the south of the Site, privately owned land is used for 
grazing and hay production, is zoned for agricultural/commercial use. To the west, the Site is bordered by 
private land between the west boundary and State Highway 93. The land to the west is used for quarrying 
and industrial development. The land southwest of WETS is owned by the State of Colorado, and is 
permitted for grazing and mining. 

2.9 Nature and Extent of Contamination 
This section summarizes the characterization and monitoring activities associated with the Present 
Landfill. Most of the information is taken from the OU7 Final Work Plan (DOE 1994) and reports 
prepared in accordance with the Site Integrated Monitoring Plan (IMP) (DOE 2000a). This section does 
not reiterate all the information contained in those documents. 

4 The proposed action is to construct a Subtitle C equivalent cover, which is the presumptive remedy for 
the Present Landfill. The sediments in the East Landfill Pond and potential landfill gas will be addressed 
by this action. The seep on the eastern slope of the landfill will continue to be addressed with the passive 
leachate collection and treatment system. Groundwater will be addressed, as necessary, based upon on a 
detailed evaluation of existing data and documents, and an evaluation of the operational status of the 
GWIS. 

~~~~ ~ 

’ The designation of these wetlands is currently under review by EPA, and the type andor extent of wetlands in the vicinity of 
the Present Landfill may change in the near future. 

A presumptive remedy is a technology that EPA believes, based upon its past experience, generally will be the most 
appropriate remedy for a particular type of site. EPA is establishing presumptive remedies to accelerate site-specific analysis 
of remedies by focusing the feasibility study efforts. EPA expects that a presumptive remedy, when available, will be used for 
all CERCLA sites except under unusual circumstances. Accordingly, EPA has determined that, when using presumptive 
remedies, the site characterization data collection effort can be limited, and the detailed analysis can be limited to presumptive 
remedies (see Remediation Technologies Screening Matrix and Reference Guide, Version 4.0). 
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Limited characterization of landfill gas and leachate was performed during the Phase I RFI/RI (DOE 
1991). Sampling efforts for the Phase I RFI/RI and supplemental Phase I field investigation were focused 
on characterizing areas where contaminant migration was suspected, such as surface water and sediments 
in the East Landfill Pond and subsurface geologic materials and groundwater downgradient of the landfill. 
A landfill gas study was also performed in 2001 to support the development of the conceptual design for 
the engineered cover. 

In addition, groundwater monitoring has been (and continues to be) conducted around the Present Landfill 
in accordance with the Site IMP (DOE 2000a). Results are distributed to the regulators, the U.S. Fish and 
Wildlife Service (USFWS), and interested stakeholders during quarterly data exchanges and published in 
annual reports. 

Site-to-background comparisons have been performed for metals, radionuclides, and indicator parameters 
using statistical tests. Results were presented in the OU7 Final Work Plan (DOE 1994) for all media 
using 1990-1994 data. The data was aggregated into populations that reflect potential collection or 
treatment alternatives. The following populations of data were evaluated: landfill gas, leachate at the 
seep, surface water in the East Landfill Pond, sediments in the pond, and groundwater downgradient of 
the landfill. Specific data sets available for each medium included the following5: 

Landfill gas - 163 chemical-concentration measurements at 33 locations using field instruments 
that provide screening-level data (i.e., EPA Level 11); 

In situ soil-gas sampling - 67 samples collected at 33 locations, one sampling event from Phase I 
RFI/RI (EPA Level IV and V); 

Leachate at the seep (SW097) - monthly data (1991), four months from Phase I RFIM (1992- 
1993) (EPA Level IV and V); 

Surface water in the East Landfill Pond (SW098) - monthly data (1991), four months from Phase 
I RFI/RI (1992-1993) (EPA Level IV and V); 

Sediments in the East Landfill Pond - three samples, one sampling event from Phase I RFI/RI 
(1993) (EPA Level IV and V); and 

Groundwater - quarterly data (1991-1995), four months from Phase I RFI/RI wells (1992-1993), 
four months from 1994 wells (1  994-1 999, quarterly data (2000-2001 and first quarter of 2002) 
(EPA Level IV and V). 

Landfill gas data was not evaluated statistically. Environmental media located within or upgradient 
of the source were not investigated. Information on contaminant distribution in surface soils, 
subsurface geologic materials upgradient of the landfill, surface water discharge from the north and 
south groundwater intercepts, groundwater upgradient of the landfill, and groundwater within the 
landfill is provided in the OU7 Final Work Plan (DOE 1994). 

As discussed in Section 1.0, RFCA re-prioritized the list of sites requiring remediation, placing the Present Landfill at number 
18 of the top 50 locations. As a result, there are gaps in the data for the Present Landfill. 
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2.9.1 Landfill Gas 
Gas-flow through landfill waste and soils occurs in response to pressure gradients (i.e., advective flow), 
concentration gradients (Le., diffisive flow), compaction and settling of wastes, barometric pressure 
changes, and displacement due to potentiometric surface fluctuations. Advection of landfill gas is 
typically the predominant transport mechanism. Off-gassing pressures up to 0.44 pounds per square inch 
(Ibs/in2) were measured during the Phase I RFURI. Gas pressures exceeding approximately 0.05 Ibs/in2 
indicate an advective, pressure-driven system. 

The composition of landfill-generated gases was evaluated on the basis of screening-level data for total 
combustible gases, methane, and carbon dioxide. The composition of landfill gas at the Present Landfill 
is 45 to 70 percent methane and 20 to 40 percent carbon dioxide, indicating anaerobic conditions. 
Concentrations of methane and carbon dioxide are highest in the eastern portion of the landfill where 
wastes are thickest and most recently disposed. In general, landfill gases appear to be contained within 
the GWIS. Concentrations of methane and carbon dioxide are relatively low (as expected) in the vicinity 
of the gas venting wells. Gas concentration maps and cross sections are included in the OU7 Final Work 
Plan (DOE, 1994). 

Concentrations of non-methane organic compounds (NMOCs) were determined by subtracting methane 
concentrations from the concentrations of total combustible gases. As a result, the reported 
concentrations of NMOCs may include minor amounts of inorganic gases such as hydrogen sulfide. 
Concentrations of NMOCs range from 0 to 152,000 milligrams per liter (mg/L) and average 30,000 m a .  

In situ soil-gas sampling was performed to characterize hazardous air pollutants (HAPs) in the 
unsaturated zone of the landfill. Concentrations were reported as mgL, but no corresponding emission 
rates for generated gases were reported. HAPs detected at the landfill include 1 ,2-dichloroethene, 1 , 1 , 1 - 
trichloroethane, trichloroethene, methylene chloride, acetone, 2-butanone, toluene, xylene, and hydrogen 
sulfide. 

Landfill gas generation was also evaluated during preparation of the conceptual design for the engineered ' 
cover (K-H 2002b). EPA's Landfill Emissions Model Version 2.0 (LANDGEM) was used to estimate 
total landfill gas emissions by estimating methane, carbon dioxide, and NMOC emissions individually 
and then summing the three model results. Results of the model indicated relatively low rates of landfill 
gas generation, with the majority (approximately 80 percent) of methane and total landfill gas production 
occurring by the year 2025, and almost all potential production occurring by the year 2075. 

I 2.9.2 Landfill Leachate at the Seep 
The composition of landfill-generated leachate was evaluated on the basis of screening-level data 
collected during the Phase I RFI/RI and seep samples collected monthly during the Phase I RFI/RI and 
1990-1 991 surface water monitoring program. Because the 1990 data was never validated, only 1991 
data from this program was used. Twenty-six screening-level samples were collected from 16 locations. 
Methane concentrations in leachate from screening-level data ranged from 0.0003 to 3 1.4 mg/L and 
typically approached the solubility limit of 35 mg/L at 17 "C (Merck Index, 1989). Methane 
concentrations in leachate at the Present Landfill are consistent with methane concentrations of 25 mg/L 
observed at other landfills (Baedecker and Black 1979). 

Surface water samples were collected from the seep at the base of the east face of the Present Landfill 
(SW097). Analytes detected in leachate at concentrations exceeding background levels include metals, 
radionuclides, indicator parameters, VOCs and SVOCs. Additional information is presented in the OU7 
Final Work Plan (DOE 1994). 
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Currently, only three monitor locations are active. Since landfill operations were’terminated in 1998, 
elevated levels (in comparison with surface water standards) of benzene have been detected at the monitor 
located at the toe of the east slope of the Present Landfill; however, no elevated levels of contamination 
have been detected at the two monitors east of the Present Landfill dam. 

2.9.3 Surface Water in the Landfill Pond 
The composition of pond water was evaluated on the basis of surface water monitoring samples collected 
monthly during the Phase I RFI/Rl and the 1990-1991 surface water monitoring program. Because the 
1990 data was never validated, only 1991 data from this program was used. Surface water samples 
representative of the landfill pond water were collected from surface water monitoring station SW098. 
Metals and radionuclides were detected at concentrations or activities above background. VOCs and 
SVOCs were detected; however, none of the VOCs or SVOCs was detected frequently. Additional 
information is presented in the OU7 Final Work Plan (DOE 1994). 

2.9.4 Sediments in the Landfill Pond 
Sediment samples were collected at three locations in the Present Landfill Pond. Samples were analyzed 
for VOCs, SVOCs, radionuclides, metals, and inorganics. None of the radionuclides exceeded 
background UTL99,99 values (i.e., the upper tolerance limit of the 99* percent confidence level), and the 
only metal identified as a potential contaminant of concern (PCOC) was zinc. Three VOCs and several 
SVOCs were detected in pond sediments. All SVOC results are estimated values below the quantitation 
limit (“J” qualified). Additional information is presented in the OU7 Final Work Plan (DOE 1994). - 

x 

2.9.5 Groundwater Downgradient of the Present Landfill 
Nine existing wells are screened across surficial material or weathered bedrock: three near the East 
Landfill Pond and six downgradient of the dam. Four wells are screened across unweathered bedrock 
sandstones or siltstones: one near the pond and three downgradient of the dam. Groundwater samples 
have been collected from the older wells since 1986 or 1989 and from the new wells since December 
1994. 

Background comparisons for inorganic analytes and radionuclides were performed to identify PCOCs. In 
addition to the inorganic analytes and radionuclides that fail the statistical tests, all VOCs and SVOCs 
detected in groundwater are considered PCOCs unless eliminated by professional judgment. 

Background comparisons for inorganic analytes and radionuclides were performed for LHSU 
groundwater to determine PCOCs. Calcium, magnesium, potassium, and sodium were not considered 
PCOCs because they are essential nutrients. The remaining PCOCs for LHSU groundwater downgradient 
of the landfill are barium (300 pg/L), lithium (87 pg/L), manganese (200 pg/L), molybdenum (17 pg/L), 
strontium (1,200 pgL), acetone (8 pg/L), methylene chloride (3 pg/L), total xylenes (2 pg/L), bis (2- 
ethylhexyl) phthalate (4 pa), and butyl benzyl phthalate (4 pg/L). Given the hydrology of the 
unweathered bedrock, groundwater in the LHSU downgradient of the landfill will not receive further 
consideration. 

Groundwater was also evaluated on the basis of screening-level data collected in 2000,‘2001, and the first 
quarter of 2002. Groundwater quality at the Present Landfill appears to be generally consistent over time, 
with concentration trends for most analytes fluctuating but generally flat or declining. Monitoring 
indicates that landfill groundwater is not currently migrating past the East Landfill Pond dam. 
Specifically, fluoride, sulfate, total dissolved solids (TDS), calcium, lithium, magnesium, molybdenum, 
nickel, potassium, sodium, strontium, zinc, and uranium-235 concentrations in all downgradient wells do 
not appear to be increasing above historical levels. Additional information is presented in the 2000 
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Annual RFCA Groundwater Monitoring Report (DOE 2001 b) and in Evaluation of Groundwater Control 
Systems at the Present Landfill (K-H 200 1 a). 

Significant differences in upgradient compared to downgradient groundwater quality exist for fluoride, 
sulfate, TDS, calcium, lithium, magnesium, molybdenum, nickel, sodium, strontium, zinc, uranium- 
233/234, uranium-235, and uranium-238. However, apart from fluoride, lithium, sulfate, zinc, uranium- 
2331234, and uranium-238 in well B206989, the trends of potential inorganic and radionuclide 
contaminants do not appear to be increasing with time in the downgradient wells. The increasing trends 
of lithium, zinc, uranium-2331234, and uranium-238 in well B206989 represent groundwater quality 
excursions that are reportable under the Site IMP (DOE 2000a). Inductively coupled plasmalmass 
spectroscopy (ICP/MS)’analyses performed in 1999 and 2000 indicate that all the uranium-235 and 
uranium-238 ratios suggest a natural, not man-made, signature (DOE 2000b, DOE 2001b). 

The elevated nitratehitrite, lithium, and selenium concentrations at well B206989 do not appear to be 
landfill-related, as the concentrations of these analytes in landfill leachate and pond water have 
historically been relatively low. The most likely cause for anomalous groundwater quality at well . 
B206989 is an unknown secondary contaminant source located upgradient of well B206889. There is 
also a small nitrate plume downgradient of the East Landfill Pond that may not be associated with the 
landfi 1 I. 

A passive leachate collection and treatment system was constructed in 1996 and modified in 1998 to 
collect and treat the leachate. Influent and effluent samples were analyzed for VOCs, SVOCs, metals, 
and radionuclides, but are currently only being analyzed for VOCs. The water dischaging from the ,_ 

treatment system into the East Landfill Pond meets all surface water action levels, except benzene on an 
intermittent basis. The benzene concentration was either 1 or 2 p g L  for all sampling events. The 
applicable RFCA standard is 1 pg/L. DOE has a temporary modification to the 1 pg/L surface water 
standard for benzene of 5 pg/L. This modification is effective until 2009. It is anticipated the 1 pg/L 
standard will be met once the ET cover system matures and infiltration of precipitation is reduced or 
eliminated. 

A plume of VOC-contaminated groundwater is migrating from the Property Use and Disposition (PU&D) 
Yard, toward the Present Landfill. Alluvial groundwater containing the plume flows generally eastward 
across the pediment surface until it is intercepted by the GWIS to the north, the No Name Gulch 
watershed to the northeast, or the,North Walnut Creek watershed to the south and southeast. Alluvial 
groundwater also enters into the GWIS at the landfill perimeter and may be discharged intermittently as 
surface water below the Present Landfill Pond dam into No Name Gulch. In addition, it is possible that 
some groundwater flow circumvents the GWIS, enters landfill waste material, and is ultimately 
discharged from the toe of the landfill at the seep. The distribution of contaminant concentrations within 
the PU&D Yard VOC plume indicates the principal groundwater flow pathway from the PU&D Yard is 
toward No Name Gulch. An in-situ treatability study was initiated in 200 I to remediate one of the source 
areas of the PU&D Yard plume. The.PU&D Yard Plume is being addressed as a separate accelerated 
action under RFCA. 

A detailed groundwater evaluation is currently being conducted to identify potential groundwater impacts 
associated with the Present Landfill (i.e., impacts of the landfill on groundwater and groundwater on the 
landfill). The results of this evaluation will be included as a modification to this I M R A  if it is 
determined that a groundwater remedy is required. If a groundwater remedy is not required, the 
evaluation will be added to the Administrative Record File. 
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3.0 PROJECT APPROACH 
The Present Landfill is being addressed as an accelerated action under RFCA, which provides for the 
coordination of DOE’S response obligations under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), and its closure and corrective action obligations under 
RCRA and CHWA. Closure requirements for the Present Landfill are contained in Attachment 10 to 
RFCA, which specifies that the landfill must be closed in place with an engineered cover system designed 
to: 

Protect the most directly impacted surface water, and 

Control any remaining sources of groundwater contamination to the extent necessary to 
prevent enlarging the plume or increasing contaminant concentrations. 

Engineered covers are the presumptive remedy for CERCLA municipal landfill sites (EPA 1993). Such 
containment technologies are generally appropriate for municipal landfills because the waste poses a 
relatively low long-term threat to public health and the environment, and the volume and heterogenei~ of 
the waste make treatment impractical. 

Although the majority of waste disposed in the Present Landfill is considered municipal waste, some 
hazardous wastes were buried there and hazardous components have been detected in the leachate. As a 
result, the specific criteria used for the landfill cover design are based on a RCRA Subtitle C facility. The 
containment presumptive remedy consists of the following elements: 

Landfill cover (addressed in this IM/IRAj, 

Landfill gas control and treatment, if required (addressed in this IWIRA), 

Leachate collection and treatment (addressed in a separate decision document), 

Source area groundwater control to minimize the plume (not addressed in this IMARA), and 

Institutional controls to supplement engineered controls (addressed in this IMARA with 
respect to installation of the landfill cover, landfill gas control/treatment, and leachate 
collectiodtreatment, only). 

The containment presumptive remedy addresses all pathways associated with the source. As indicated 
previously, it is not known at this time if the Present Landfill is impacting groundwater or if contaminated 
groundwater could impact surface water. If a groundwater remedy is required, this IM/IRA will be 
modified in accordance with Part 10 of RFCA. 

The Proposed Action Memorandum (PAM) for the Seep Collection System at OU7 was approved by CDPHE on December 8, 
1994. The original system design provided for the collection and storage of the leachate in polyethylene tanks, which would 
be pumped to a tanker truck for transport to a designated treatment facility. Prior to construction of this system, the original 
PAM was modified to incorporate a passive treatment system using granular activated carbon (GAC) (Modified PAM for the 
Passive Seep Collection and Treatment System at OU7, Final, July 1995). The system design was modified once more before 
construction to change the configuration of the GAC and add filters to the system (Modified PAM for the Passive Seep 
Interception and Treatment System at OU7, Revision I ,  March 1996), and once after construction, to eliminate the GAC 
(Notification of Minor Modification to the Modified PAM for the Passive Seep Interception and Treatment System at OU7, 
June 1998). 
As stated in each iteration of the PAM, the objective of the treatment system is “to eliminate, to the extent practicable, 
discharge of F039-listed waste contained in the seep water to a surface water body.” This IM/IRA does not change the 
decisions made in the PAM or the modifications to the PAM. 
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3.1 Cover Design Alternatives 
As indicated in Appendix B of the RFCA Implementation Guidance Document (IGD) (DOE, CDPHE, 
EPA, 1999), an alternatives evaluation is not necessary if a presumptive remedy is selected. Therefore, a 
traditional alternatives analysis is not required for the Present Landfill. However, three variations of the 
presumptive remedy have been compared against the three IGD evaluation criteria: effectiveness, 
implementability, and relative cost. The results of this assessment are summarized in Table 1. 

The primary purpose of an engineered cover is to limit the infiltration of precipitation to the waste so as to 
minimize the formation of leachate that could escape to groundwater sources. Conventional covers have 
been engineered as a barrier to precipitation infiltration by employing engineered fills and man-made 
materials. Alternative cover designs rely on soil physical properties, hydraulic characteristics, and 
vegetation to control or minimize the rate of water infiltration through the cover. Conventional covers, 
referred to as “RCRA Subtitle C caps,” generally consist of the following elements, from bottom to top: 

A two-component low-permeability layer consisting of a 20 mil flexible membrane liner and 
a 60 cm compacted soil component with a maximum in-place saturated hydraulic 
conductivity of 1 x l o 7  cdsec; 

A drainage layer consisting of geosynthetic or natural materials to minimize water 
infiltration; - 

A top layer of soil and vegetation or armored surface to minimize erosion; and 

Optional layers, based on site-specific needs, including a biota barrier layer to protect the 
cover from animal or plant intrusion, and a gas venting layer to remove gases generated 
within the waste material. 

Initially, a Subtitle C cover was considered for the Present Landfill; however, recent and ongoing studies 
are showing that barrier covers are susceptible to failure, especially under the arid and semi-arid 
environmental conditions typical in the western United States? Clay barrier layers, which require the 
clay to be installed at or above optimum moisture to meet the permeability requirements, are prone to 
desiccation and cracking in drier environments. Once this layer cracks, there is a flow path for 
precipitation into the landfill. Subtitle C covers require performance monitoring to verify that 
contaminants are not migrating from the landfill, but there are no requirements for performance 
monitoring within the cover to verify the cover’s effectiveness after construction. Also, conventional 
covers are more expensive and difficult to construct than alternative covers. 

A conceptual design prepared during calendar year (CY) 200 1 proposed an ET cover for the Present 
Landfill (K-H 2002a). ET covers generally consist of a uniform, monolithic soil layer, which achieves 
infiltration reduction performance by storing soil moisture until it is removed through the natural 
processes of evaporation and plant transpiration. Establishment of sustainable vegetative communities is 
promoted, thereby minimizing wind and storm water erosion from the cover surface. 

’ Field studies conducted in association with EPA’s Alternative Cover Assessment Program (ACAP) and the Alternative 
Landfill Cover Demonstration (ALCD) Project at Sandia National Laboratories have provided data substantiating the 
performance of ET covers in the Western United States. Results from these studies indicate that ET covers can provide 
equivalent performance to Subtitle C covers. 
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Table 1. Comparison of Design Alternatives 
Design Option 

tCRA Subtitle C 
:over 

ET cover w/ ET 
apron 

~ 

ET cover wl 
passive leachate 
collection and 
treatment system 

Description 

A two component low-permeability 
layer consisting of a 20-mil flexible 
membrane liner and a 60 cm compacted 
soil component with a maximum in- 
place saturated hydraulic conductivity 
of 1 x 10’’ c d s e c  under a drainage 
layer (geosynthetic or natural) that will 
minimize water infiltration under a top 
layer of soil and vegetation or armored 
surface to minimize erosion; gas 
venting layer andor biota barrier may 
be included based on site-specific 
requirements. 

A minimum thickness for the combined 
soil-rooting medium and erosion 
protection layers of 24 inches, with an 
average thickness of approximately 56 
to 62 inches on top of a gas venting 
layer with an ET apron to minimize the 
seep. 

A minimum cover thickness of 48 
inches on top of a gas venting .layer (if 
required), a biota barrier, And 
reconstruction of the current passive 
leachate collection and treatment 
system on the east slope of the landfill. 

Effectiveness 

Recent studies have indicated that 
Conventional Subtitle C covers do 
not remain effective in semi-arid 
environments, such as Rocky Flats. 

Although groundwater monitoring 
is required to verify that the .landfill 
is not impacting the surrounding 
environment, post-closure 
performance monitoring within the 
cover is not required to verify its 
effectiveness. 

Recent studies and the modeling 
conducted in the CDR indicate that 
an ET cover will be effective. The 
ET apron concept has not been 
modeled or used at other sites for 
controlling a seep. Performance 
monitoring within the cover and at 
the waste boundaries will be 
conducted to verify the cover’s 
performance. 

Recent studies and the modeling 
conducted in the CDR indicate that 
an ET cover will be effective. 
Performance monitoring within the 
cover and at the waste boundaries 
will be conducted to verify the 
cover’s performance. The current 
passive leachate collection and 
treatment system is effective. 

Implementability 

Subtitle C covers have been 
constructed since the 1980s. 
Although the process is time- 
consuming and difficult, 
requiring complex quality 
assurance, the methods required 
for construction are well 
established and there are many 
contractors’capable of 
completing the construction. 

~ ~~ 

ET covers require different 
construction processes and 
equipment than conventional 
covers because the fill cannot 
be overcompacted. Although 
this process is new, it is not 
overly difficult and uses 
standard construction 
equipment. 

ET covers require different 
construction processes and 
equipment than conventional 
covers because the fill cannot 
be overcompacted. Although 
this process is new, it is not 
overly difficult and uses 
standard construction 
equipment. 

Relative Cost’ 

Approximately $160 
per square meter for 20 
acres 

$12,949,952 

Approximately $74 per 
square meter for 26 
acres 

$7,786,159 

Approximately $74 per 
square meter for 20 
acres 

$5,989,353 

a The relative cost is provided for comparison piirposes only and is not based on site-specific design or cost estimales. Cost figures taken from the Alfeniufive LundJ// Cover Reporf, DOUEM-0558. December 2000. 
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The primary functional component of an ET cover is the soil-rooting medium. An erosion protection soil 
layer covering the soil-rooting medium is used to promote the establishment of vegetation and prevent 
erosion. These combined soil layers function together as a thick soil-rooting medium, to store soil 
moisture and allow vegetation to use and remove the moisture, thereby preventing percolation. 

The conceptual design proposed a minimum thickness for the combined soil-rooting medium and erosion 
protection layers of 24 inches, with an average thickness of approximately 56 to 62 inches, based on the 
cover layout design grades. In addition, the conceptual design included a gas venting layer below the 
soil-rooting medium to allow the passive release of methane and provide a well-oxygenated root zone in 
the venting layer and overlying soil to promote vegetative growth. 

The conceptual design also provided an option to construct an ET apron on approximately six acres at the 
eastern end of the Present Landfill to minimize the seep. The ET apron included flow control structures to 
distribute water flow in the area of the existing landfill seep consisting of French drain type rock and 
gravel-filled trenches to provide pathways for passive flow in the shallow groundwater system. The 
trenches would provide high transmissivity pathways to distribute water across the surrounding area. . 

In addition, the conceptual design proposed a three-phase performance monitoring program to verify the 
effectiveness of the cover to prevent infiltration of precipitation into the landfill. This performance 
monitoring program would be in addition to the monitoring required for RCRA post-closure monitoring 
(i.e., groundwater monitoring) at the waste boundary. 

The Conceptual Design Report (CDR) for the Present Landfill (K-H 2002a) was distributed for 
consideration by EPA, CDPHE, and the stakeholders in April 2002. As a result of subsequent, informal 
consultations, the direction of the design effort was shifted to a covefthat minimizes infiltration of 
precipitation into the landfill while also minimizing the impact to the area around the landfill (Le., No 
Name Gulch). The following objectives were developed for subsequent cover design activities: 

Protect surface water per RFCA, 

Close the RCRA interim status unit and meet CERCLA requirements (the presumptive remedy 
for landfills is a cover), 

Minimize adverse impacts associated with the closure/accelerated action, and 

Create a stable configuration consistent with the anticipated wildlife refuge future use. 

Based on these objectives, and in consultation with the regulators, USFWS, and other stakeholders, many 
changes will be made to the conceptual design in the subsequent design documents (Le., 60 percent, 90 
percent, 100 percent designs). For example, the CDR proposed implementation of an ET apron to 
minimize or eliminate the seep, but the seep is currently being treated with a passive system that generally 
meets the design concentration limits (DCLs) for impacted surface water. As a result, it was determined 
that six acres of land should not be disturbed to construct the ET apron, and instead, the existing passive 
leachate collection and treatment system should be rebuilt on the new slope of the landfill cover. The 
system will be lengthened to address instances where the system has failed to meet the surface water 
standard for benzene? The 60 percent design for the ET cover will be developed using the following 
guidelines: 

The asbestos will not be moved. 

Grade fill will be placed on the landfill prior to placement of the gas venting layer (if required) SO 

that the cover will be no more than 60 inches thick. 

See Attachment 5 to RFCA, Action Levels and Standards Framework (ALF) for Surface Water, Groundwater, and Soils. 
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57 

The cover will be a minimum of 48 inches thick9 

The ET cover will be placed overall the waste. 

The ET cover will have slopes between three and five percent. Side slopes that are not covering 
waste will be designed for slope stability and erosion protection. 

The ET apron will not be constructed. Instead, the existing passive leachate collection and 
treatment system will be extended to the new east slope surface of the landfill. 

The biota barrier will be designed to deter prairie dogs from burrowing through the top of the 
cover, and badgers from burrowing through the east slope of the cover. 

! 

The gas venting layer (if required) will be incorporated into the biota barrier layer. 

The pond and wetlands east of the Present Landfill will not dictate the design of the remedy, but 
the impacts will be minimized, if possible. If it is not possible to maintain any portion of the East 
Landfill Pond and wetlands, the dam will be removed and used as grade fill, and the area will be 
re-contoured to be consistent with the topography of No Name Gulch. 

The preferred design alternative is the ET cover with an extension of the existing passive leachate 
collection and treatment system. During further development of the design, two formal design reviews 
will be conducted: a 60 percent review and a 90 percent review. At a minimum, the 60 percent review 
will include a final determination regarding the need for a gas venting layer; and evaluation of the borrow 
source material; a narrative description of the cover design; results from the unsaturated flow model (i.e., 
UNSAT-H); design drawings; Construction Specification Institute (CSI) specifications; costs; and a 
project schedule. The 60 percent design will be prepared using the consultative process, and monthly 
'meetings will be held to discuss the design progress and resolve any outstanding issues. The 90 percent 
review will include all information necessary for construction of the cover. The final design will be 
developed based on consideration of final comments from the LRA, after informal public review and 
comment. 

3.2 Project Planning & Execution 
Construction methods for each component in the ET cover will use standard construction equipment. The 
majority of the construction effort will be earthwork to place the soil-rooting medium, erosion protection, 
and biota barriedgas venting (if needed) layers. Throughout the construction process, quality 
assurance/quality control (QNQC) measures will be implemented to ensure the design specifications are 
met. The construction contractor will prepare a Construction Quality Control (CQC) Plan detailing the 
activities and processes that will be conducted to implement the QC requirement for the final design. An 
independent firm will be responsible for QA, which includes checking the conformity of the work and 
providing documentation to show that the work was completed in accordance with project drawings and 
specifications. The construction process required for the Present Landfill cover is described in the 
following sections. 

3.2.1 Mobilization 
Cover Construction will begin with the mobilization of the construction contractor, followed by site 
preparation. A laydown area will be established on the south-southeast side of the Present Landfill, and if 
soil stockpiling is conducted, an area will be prepared on the north-northwest side of the landfill. The 
construction contractor may mobilize the following items: office trailers, shower facilities, lunchroom, 

The cover thickness of 48 inches is a minimum thickness. An increased cover thickness may be required, depending on the 
results of additional UNSAT-H modeling, which will be conducted using information about the selected borrow source. Five 
years (two consecutive wet) will be modeled, with the goal of demonstrating zero infiltration through the cover. 
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portable toilets, hand wash stations, and tool/equipment storage. A fence may be installed for overall 
access control. 

3.2.2 Site Preparation 
Site preparation involves protecting permanent features; establishing temporary storm water controls, 
equipment patterns, and haul roads; removing the existing gas vents; and clearing and grubbing 
vegetation. Before mobilizing equipment, protective barriers or fences will be erected around permanent 
Site features designated to remain after construction. As necessary, run-on and run-off control features 
will be implemented; temporary diversion berms, erosion control silt fencing, and interceptor ditches will 
be installed; and existing drainage culverts and ditches will be cleaned out as required to divert significant 
overland flow away from the construction site. The installation of run-on and run-off control features will 
be coordinated with Environmental Systems and Stewardship (ESS) personnel responsible for the surface 
water monitoring system surrounding the Present Landfill site. 

Equipment traffic patterns and stockpiling areas will be established. For any material that will be ’ 

stockpiled for a long period of time, a more permanent area will be created and additional erosion andor 
run-on and run-off controls will be implemented, as necessary. Haul roads may be required to facilitate 
material movement. Whenever possible, existing roads will be used and improved instead of disturbing 
new areas. 

Grade control markers will be established. Grade control provides for proper placement of construction 
materials in accordance with the final design documents. Independent survey verification will be used to 
spot-check grades and material thicknesses as a quality control measure. The grade control survey also 
provides as-built quantity determinations for payment to the construction contractor. 

As discussed in Section 2.2, four gas vents were installed in the interim landfill cover in 1992. The 
existing vents consist of vertical standpipes that extend into the underlying waste to allow passive venting 
of landfill gas. These vents will be removed before construction of the ET cover. Removal of the vents 
will be accomplished by pulling the casing, by plugging the casing with bentonite or grout, or by cutting 
the pipe and tying it into the new gas venting system (if required). If the casing is left in place, it will be 
cut off below ground surface. 

Before earthwork is initiated by the construction subcontractor, areas where the cover will be placed will 
be cleared and grubbed. Existing vegetation will be stripped to provide consistent adhesion between the 
existing soils and the overlying soil materials placed for cover construction. Clearing and grubbing will be 
accomplished by mechanical means or grazing animals, which have been used successfully at other sites 
to manage noxious weeds. 

In the event the final design results in the elimination of the East Landfill Pond, the pond and dam will be 
removed before the cover is constructed.” The pond is located approximately 100 feet from the toe of the 
eastern slope, and a wetland begins adjacent to the toe of the slope and extends to the dam crest, 
approximately 600 feet to the east. To meet design requirements for an east slope that is stable and will 
resist erosion, the eastern slope may extend beyond the existing landfill slope and infringe on the pond 
and wetland. This earthwork will be completed during cover construction, at the same time a thick wedge 
of soil is placed over the existing east slope of the landfill. If the East Landfill Pond and dam are 
removed, the water in the pond will be discharged appropriately. The pond water will be assessed for use 
as dust control water. If the water is not suitable for dust control, it will be transferred to the A-Series 
Ponds or Building 891 for treatment. In addition, the pond sediments will be sampled in accordance with 
the BZ Sampling and Analysis Plan (SAP) (K-H 2002c) to ensure the material can remain in place. If the 

lo An “Application for Removal or Breach of a Dam” will be completed and submitted to the Colorado Division of Water 
Resources prior to removal of the Present Landfill Pond dam. 
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pond sediments are above RFCA Tier I action levels, the sediments will be removed and appropriately 
disposed. If the pond sediments are between Tier I and I1 action levels, the consultative process will be 
used to determine how the sediments should be dispositioned. Once the water and sediments have been 
sampled and dispositioned, the dam will be removed and used as fill material for the landfill cover. 

3 -2.3 Biota Barrier/Gas Venting Layer Placement 
The biota barriedgas venting layer will be constructed of clean gravel/cobbles, free of fines, to ensure 
good airflow through the layer. The gravel/cobbles will be a processed, screened material, either 
imported from an offsite commercial source or excavated and processed onsite, as described in Section 
3.2.4. Sieving will be adequate, since the presence of some fines will not significantly change 
permeability. The material will be placed and spread in accordance with standard earthwork practices. 

If gas venting is required, piping installation for the passive landfill gas venting system will generally 
follow standard industry practices for installation of landfill gas collection system piping for active 
landfill extraction systems. Field fusion of high-density polyethylene (HDPE) pipe will be conducted by 
qualified personnel and will meet the QC and testing requirements specified in the final design. In 
addition, a geotextile separation fabric will be installed above the landfill biota layer/gas venting layer to 
prevent intrusion of fines from the overlying soil-rooting medium. The geotextile will be deployed in rolls 
and the individual panels will be seamed together using portable stitching equipment. Material 
requirements and certification and QC testing will be documented in the final design documents. 

3.2.4 
The soil source for the cover material is currently being assessed. There are two options for the soil: an 
onsite borrow source and a commercial offsite borrow source. Onsite soils may be taken from re-grading 
activities (e.g., if the dam is removed, the soil may be used for the cover). A potential offsite commercial 
source has been located at the LaFarge quarry, approximately 2.5 miles from WETS. The 60 percent 
design effort will evaluate and select the borrow area(s) based on the suitability of the soil and economics 
associated with obtaining the soil. The evaluation of the offsite borrow source will include a comparison 
of the costs to transport the soil by truck versus the costs to transport the soil by a conveyor system, which 
would be constructed from the LaFarge site, across the northwest BZ, directly to the Present Landfill site. 
The installation of the conveyor system (if used) will be coordinated with the Site Ecology group. 

Soil Excavation, Processing, and Transportation 

If an onsite borrow source is used the material may need to be processed to remove gravel and cobbles. 
Soil and aggregate processing may be set up to screen rock and aggregate materials for use in the erosion 
protection layer and biota barriedgas venting layer. It is anticipated these soils contain significant cobble 
and gravel percentages, and appear suitable for processing based on nearby commercial quarrying and 
processing of similar soils. 

The construction contractor’s choice of excavation equipment will depend on the distance between the 
borrow source and the Present Landfill site, and on the geotechnical characteristics of the soil. Based on 
the material quantities, transportation of the main cover construction materials may require many 
thousands of truckloads of material. The haul distance from the offsite quarry will have an impact on the 
construction cost, and costs are expected to rise dramatically if transportation distances become excessive. 

3.2.5 Soil Placement 
The Present Landfill cover will be constructed in a manner that limits compaction, which will require the 
careful selection of placement equipment and establishment of haul routes. This is important for the 
establishment of vegetation, which requires specified densities to permit optimum root growth and 
maximize water-holding capacity. Soil compaction will be limited to approximately 80 to 90 percent of 
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standard proctor density, which will be specified in the final design documents. Minimal soil compaction 
will be achieved using tracked or low-weight wheeled vehicles in combination with the placement of 
thicker lifts. Excessive compaction of certain portions of the construction site will occur as a result of 
temporary haul roads and vehicle traffic. As needed, any over-compacted areas will be loosened to meet 
the compaction requirements. 

Soil compaction during placement will depend largely on the moisture content of the cover material. 
Therefore, soil moisture will be monitored throughout the placement activity and may be a factor in 
selecting the borrow source. Soils observed at the nearby LaFarge quany are relatively moist in the 
shallow and deep soil profile. Based on these limited observations, WETS soils appear to be in the range 
of optimum moisture, which indicates they will tend to compact significantly during routine construction. 
Specifying and controlling soil moisture during construction can limit the degree of compaction, but only 
if soil moisture is significantly drier than optimum. Drier or processed soils may need to be imported to 
meet the applicable specifications. As a practical consideration, drying of soils in the quantities needed 
may be difficult to achieve or control. However, a combination of construction methods to limit soil 
compaction and final discing and processing as needed to loosen the soil, may be used to achieve the I 

applicable soil density specifications. 

QNQC testing will be conducted during soil placement activities. Testing will be conducted to ensure 
the soils and soil placement activities meet the applicable design requirements. QC testing will be 
conducted by the construction contractor and QA testing will be conducted by an independent contractor 
at the frequencies specified in the final design. 

3.2.6 
During site preparation, the existing passive leachate collection and treatment system will be configured 
to manage the seep water during construction of the cover, and the components of the old system will be 
abandoned in place. It is anticipated water from the seep will be collected in a portable tank. The 
containerized water will be sampled and managed in accordance with the Site’s Incidental Waters 
Program (K-H 1998). 

Passive Leachate Collection & Treatment System 

During construction of the Present Landfill cover, the passive leachate collection and treatment system 
will be extended to the new eastern slope surface. The water will be discharged over a set of flagstones to 
allow for aeration. Depending on the final design, the treated water will be discharged into the 
reconfigured pond or into No Name Gulch. The modified leachate collection and treatment system will 
be longer than the current system to allow for additional volatilization of VOCs. 

3.2.7 Performance Monitoring Equipment 
The final design will specifjl the monitoring locations and equipment required to assess cover 
performance. The monitoring equipment will be installed in accordance with the final design documents. 
Soils surrounding the monitoring systems will be hand-compacted in accordance with the applicable 
design specifications to ensure the required soil densities are achieved. 

3.2.8 Revegetation 
The final design documents will include a revegetation plan, which will specify criteria for evaluating the 
success of the vegetation. Either drill seeding or hydroseeding may be used.. In addition, mulching and 
crimping will be used, as needed, to temporarily stabilize the soil surface until plants germinate and 
become established. Soil amendments, if needed to provide added nutrients and organic matter, will be 
tilled into the soil at specified depths as soil placement occurs. The soil used for the erosion protection 
layer may be a processed material, with rock and gravel added for erosion resistance. Soil amendments 
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could be added to this topsoil during processing, by either mixing or tilling the soil. The flatter surfaces of 
the landfill cover will be covered with straw and a straw crimper will be' used to crimp the straw into the 
soil. Crimping the straw into the soil will help control erosion and provide a microclimate that promotes 
germination of the grass seed. 

3.2.9 Site Cleanup & Demobilization 
Demobilization will occur throughout the project, as various activities are completed and equipment is no 
longer needed. Because some re-grading of the existing grade fill surface will be necessary before 
placement of ET cover soils, some equipment may encounter landfill waste. Any equipment that 
encounters landfill waste will be decontaminated, if necessary. Project completion will require the 
disconnection and removal of all temporary utilities from the site, as well as the removal of support area 
facilities and materials. Disturbed areas will be graded and revegetated after being vacated. 

3.3 Project Controls 
The Present Landfill cover will be designed and constructed in accordance with the RFETS ISMS, which 
provides the framework for ensuring that all work performed at RFETS is planned, analyzed, reviewed, 
approved, and performed safely. 'ISMS is implemented through a variety of existing sitewide programs, 
as summarized below. More detailed information regarding the work planning and implementation 
process is provided in the Environmental Restoration Operations Plan (EROP) (K-H 2002d). 

3.3.1 Integrated Work Control 
ISMS is implemented at the activity level through the Integrated Work Control Program (IWCP) per the 
requirements of the IWCP Manual (K-H 2000a). The IWCP Manual requires prior planning to define the 
scope of work, identify and analyze the hazards, identify and implement the appropriate work controls, 
and provide feedback for continuous improvement. 

Prior to initiating the proposed action, the project team will walk down the project site to document 
existing conditions, and identify the permits required for implementing the project and the Site 
organizations that must be involved in the planning process. The walkdown will provide sufficient 
information which, when combined with available historical information, will allow for the completion of 
the applicable work control documents, including the Field Implementation Plan (FIP), which will 
describe the specific approach that will be used to implement the proposed action. 

3.3.2 Readiness Determination 
The proposed action will not begin until it has been brought to a state of readiness to conduct the work 
safely, and the state of readiness has been verified. For readiness purposes, ER performs a Management 
Assessment of Readiness (MAR) in accordance with Management Assessment of Readiness (K-H 
200 1 b). 

3.3.3 Quality Assurance 
The Site Quality Assurance Program (K-H 2001c) and ER Program Quality Assurance Program Pian (K- 
H 2001d) describe the quality criteria that are used to identify quality problems; implement corrective 
actions in a safe, effective, and efficient manner; and manage the liabilities associated with Site cleanup 
activities. The quality criteria will be applied to the proposed action using a graded approach, which will 
involve the selective application of QA requirements and controls to items and services commensurate 
with the risks posed to workers, the public, and the environment. 
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3.3.4 Conduct of Operations 
The RFETS Conduct of Operations (COOP) Program (K-H 2000b) provides a formal, disciplined 
approach to facility operations. COOP requirements that apply to the proposed are described in the C o o p  
Checklist, which will be completed by the Field Project Manager as part of the MAR. 

. 

3.3.5 Worker Health & Safety 
The Site's Occupational Safety and Industrial Hygiene (OS&IH) Program (K-H 2000c) ensures that 
personnel exposures to physical, chemical, and biological hazards in the work environment are identified 
and appropriate controls are established to protect project personnel, collocated workers, the public, and 
the environment. A project-specific Health and Safety Plan (HASP) and Job Hazard Analysis (JHA) will 
be prepared to describe the anticipated hazards, the controls to be implemented, personnel training and 
personnel protective equipment (PPE) requirements, and any necessary monitoring. 

3.3.6 Emergency Preparedness 
The RFETS Emergency Preparedness Program (K-H 2002e) provides the plans, procedures, and 
resources necessary to respond to Site emergencies. The Program is based on a comprehensive 
understanding of the potential hazards and potential radioactive material and hazardous chemical release 
mechanisms present in the facility. Elements of the Program include management planning; training; and 
drills for possible abnormal events, including fires, hazardous material spills, and personnel 
accountability during facility evacuation. The Program's trained emergency response personnel ensure 
worker and public safety during an abnormal event. Elements of the Emergency Preparedness Program 
also include timely notifications of the emergency preparedness organization. 

3.3.7 Environmental Management 

The proposed action will be monitored by Site environmental management organizations. Project 
environmental management staff and the ESS organization use the RFETS Environmental Checklist to 
identify activities that may impact any of the Site's media-specific environmental programs. ESS 
implements the Site IMP (DOE 2000a), which specifies monitoring requirements to protect air, water, and 
ecology. Routine, sitewide monitoring will be conducted during performance of the proposed action in 
accordance with the Site IMP (DOE 2000a). 

The Air Quality Management group within ESS maintains the RFETS Radioactive Ambient Air 
Monitoring Program (RAAMP), which monitors the perimeter of WETS continuously with samples 
collected and analyzed on a monthly basis. The RAAMP sampling network also includes monitoring 
stations inside the perimeter of RFETS, which are collected but not analyzed unless conditions warrant 
additional analysis. 

Issues relating to the Site's National Pollutant Discharge and Elimination System (NPDES) permit and 
incidental waters are administered through the Remediation, Industrial Area Decommissioning and Site 
Services (RISS) Project. 
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3.3.8 Waste Management 
No landfill wastes will be disturbed during construction of the ET cover. Wastes generated as a result of 
the proposed action will be limited to office trash and possibly contaminated sediments from the Present 
Landfill Pond. These wastes will be accumulated, characterized, packaged, and staged for offsite 
shipment in compliance with the Environmental Restoration Program .Waste Management Plan (K-H 
20020. 

3.4 Working Relationships 
As owner of the Site, DOE oversees closure operations; provides input to the contractor regarding funding 
and overall direction; and communicates with the regulators, USFWS, and other stakeholders (e.g., the 
Rocky Flats Citizens Advisory Board [RFCAB], the Rocky Flats Coalition of Local Governments 
[RFCLOG], and the public) regarding the status of ER activities. 

The Kaiser-Hill Company, L.L.C. (K-H) is the Contractor charged with closing the Site in accordance 
with RFCA and the Rocky Flats Closure Project Baseline (CPB). 

EPA is the LRA for the Buffer Zone, and is thus the LRA for remediation of the Present Landfill. 
CDPHE is the SRA for the Buffer Zone, but has primary responsibility for RCRA closure activities. As a 
result, both CDPHE and EPA will oversee the planning and implementation of the proposed remedial 
action. 

I 

I 

The personnel of DOE, its contractor and subcontractors, and the regulators (Le., CDPHE, EPA) will use 
the RFCA consultative process to establish and maintain effective working relationships with each other, 
USFWS, and with other stakeholders during the design and implementation of the proposed remedial 
action. 
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4.0 RCRA UNIT CLOSURE 
The Present Landfill will be closed to minimize the need for further maintenance and control, and to 
minimize or eliminate, to the extent necessary to protect human health and the environment, post-closure 
escape of hazardous waste, hazardous constituents, leachate, contaminated run-off, or hazardous waste 
decomposition products to the ground or surface waters or to the atmosphere. This section of the IMIIRA 
is the Closure Plan for the Present Landfill. 

4.1 Notification of Closure 
This IWR4 serves as notification to CDPHE of the pending closure of the Present Landfill. No specific 
form is required for notification of closure. 

4.2 Closure Activities 
The overall project approach is presented in Section 3. Detailed design specifications will be presented in 
the final design documents. The construction contractor will be held in strict conformance to the final 
construction design drawings and specifications. 

QNQC inspection and testing will be performed during construction of the ET cover in accordance with 
the CQC Plan that outlines specific inspection and testing requirements for all materials and construction 
performance, necessary documentation, procedures for correcting nonconforming items, and the party 
responsible for each aspect of CQC. All materials and placement of materials for the cover will be 
subject to inspection and testing to assure conformance to the specifications. 

Ancillary activities performed concurrently with construction of the ET cover will include wetlands 
mitigation, surface water management, and site security. Compensatory mitigation for unavoidable 
impacts to wetlands will be provided in accordance with the applicable or relevant and appropriate 
requirements (ARARs). Surface water run-off will be controlled by grading the surface of the landfill. 
Surface water will drain to the perimeter drainage ditches and routed to No Name Gulch. 

The water level in the East Landfill Pond will be lowered to allow better access for construction activities 
during closure and to allow for removal of the East Landfill Pond dam by transferring water to the A- 
Series Ponds. Leachate management and landfill gas monitoring will be performed as a continuation of 
the accelerated action until construction of the ET cover begins. 

Site security will be maintained during and after construction activities. A chain-link fence surrounds the 
Present Landfill, prohibiting access by unauthorized personnel. Gates will be installed for construction 
access. Signs will be posted warning of potential danger at the landfill. 

4.3 Closure Certification 
Within 60 days following installation of the ET cover, DOE will provide CDPHE with a certification that 
the Present Landfill has been closed in accordance with the final, approved design documents. This 
certification will be signed by an independent, registered, professional engineer. The closure certification 
and supporting documentation will be included in the Closeout Report, as described in Section 10.0. 
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5.0 POST-CLOSURE CARE 
Post-closure controls, monitoring, and maintenance will be implemented at the Present Landfill, as 
described in the following paragraphs. 

5.1 Institutional Controls 
Site security and access controls will be maintained until completion of the WETS Closure Project, 
currently scheduled for December 2006. In accordance with the Rocky Flats Wildlife Refuge Act of 2001 
(Act), (Pub.L. 107-1-7, Sec. 3 171-3 182, [December 28,2001]), DOE will retain jurisdiction over the 
engineered structures associated with the proposed action even after RFETS is transferred to USFWS. 
Section 7.2 contains additional detail on institutional controls. 

5.2 Monitoring & Maintenance 
Following construction of the ET cover, monitoring and maintenance activities will be performed to 
include the following: 

Installation of groundwater monitoring wells around the edges of the Present Landfill, and 
collection of groundwater samples from new wells and existing wells; 

Installation and monitoring of surface water monitoring stations to evaluate the performance of 
the passive leachate collection and treatment system; 

Installation of performance monitoring points within the ET cover, and monitoring of this system 
to evaluate the actual performance of the cover; 

Monitoring of the gas vents (if a gas venting layer is installed); 

Inspection and maintenance of the ET cover to evaluate the quality of the vegetation and to repair 
any cover damage, including excessive erosion such as rills; and 

Additional monitoring andor other activities required to evaluate the performance of the ET 
cover. 

0 

0 

5.2.1 Groundwater Monitoring 
This section describes the proposed groundwater monitoring program for post-closure activities. 
Groundwater monitoring will be conducted to satisfy the post-closure care requirements of Part 265.3 10 
of RCWCHWA. 

A minimum of one upgradient well and three downgradient wells will be required for post-closure 
groundwater monitoring. New wells will be installed around the waste management area (i.e., the area 
over which waste has been placed). Well locations will be finalized during the design process, and will be 
as close to the limit of waste placement as practical, based on the cover design grades. Downgradient well 
locations will ensure that contaminants are detected if they migrate away from the source and provide 
information regarding improvement or degradation of groundwater quality. Once the locations are 
selected, a well location map, and the rationale for well location selection, will be added as a minor 
modification to this IM/IRA. 

A detailed groundwater evaluation is currently being conducted for the Present Landfill and vicinity. 
Once this evaluation is complete, a list of contaminants of concern (COCs) will be developed and 
included with the well location information as a minor modification to this IWIRA. 
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There is minimal potential for human exposure to contaminated groundwater at the Present Landfill. 
Future land use for the BZ, which includes the area downgradient of the landfill, is anticipated to be a 
wildlife refuge. Groundwater will not be used as a source of drinking water. Institutional controls will 
prohibit future development of groundwater. In addition, No Name Gulch is a “losing stream” year- 
round, which means vertical gradients are downward and surface water recharges the groundwater in the 
UHSU. 

Once the well locations are selected, the wells and monitoring requirements will be incorporated into the 
Site IMP (DOE 2000a). Data sampling and reporting from these wells will be consistent with the IMP 
methodology. Groundwater samples will be collected quarterly for one year and annually thereafter for 
water quality parameters; semiannually for indicator parameters. Water quality parameters include 
chloride, iron, manganese, sodium, and sulfate. Indicator parameters include pH, specific conductance, 
total organic carbon (TOC), and total organic halogen (TOX). 

The groundwater monitoring data will be reviewed and analyzed to evaluate groundwater quality at the 
Present Landfill. New groundwater data will be compared to historical data to detect trends in potential 
groundwater contamination. Statistical analytical methods will be used to determine if significant 
changes in contaminant concentrations occur within individual wells, within well groups, and within the 
monitoring system. Following are the decision criteria that will be used to evaluate the performance of 
the groundwater monitoring wells. The decision process is depicted in Figure 3. 

Problem Statement: 

Have concentrations of contaminants in downgradient monitoring wells exceeded the mean 
concentrations in upgradient monitoring wells at RCR4 units? 

Problem ScoDe: 

RCRA monitoring is conducted to detect potential excursions of contamination that are below the 
point of compliance established for RCRA units on Site. RCRA units are considered to be any 
units regulated under 6 CCR 1007-2 solid waste requirements. Attachment 10 to RFCA will be 
followed in determining points of compliance and alternative concentration limits affecting these 
units. 

Inputs: 

Unit-specific PCOCs 

. Field parameters 

Water levels 

Boundaries: 

Spatial: Decisions will be made based on pooled results of upgradient wells and on an 
individual well basis in downgradient wells. If there is insufficient data to do downgradient 
comparisons on a per well basis, then a pooled data set will be used. 

Temporal: Data will be reviewed and upgradientldowngradient comparisons will be made 
annually. However, because downgradient wells are in a drainage, they will also be 
evaluated and reported as drainage wells quarterly. 
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Do exceedances show an 
upward trend on control 

charts? 

Decision Statement: 

IF Mean concentrations in any downgradient well exceed the mean 
concentration in upgradient wells by more than two standard deviations 
of the data set, 

No 

AND 

THEN 

Concentrations at any downgradient well increase with time, 

Report to appropriate agencies and investigate possible causes, 

ELSE Continue monitoring. 

No Are mean concentrations in U Continue monitoring. I downgradient wells greater 
than the mean upgradient I ~- 

concentrations? 

Inform appropriate parties, 
evaluate impacts to surface 

water, and continue 
rnoni toring. 

Figure 3. RCRA Groundwater Monitoring Decision Tree 
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5.2.2 Gas Vent Monitoring 
If gas venting is required, landfill.gas monitoring will be performed quarterly using the system of passive 
gas vents installed within the biota barriedgas venting layer of the ET cover. The objective of the gas 
monitoring program is to monitor emissions to ensure gas treatment is not needed. Gas monitoring will 
be performed in accordance with the requirements of 40 CFR Part 258.23. 

Gas monitoring will be performed manually at each gas vent location using a portable combustible gas 
indicator (CGI) and a photoionization detector (PID) or equivalent. The CGI will be used to detect and 
measure the concentration of combustible gases and oxygen levels to quantify the explosive potential and 
levels of asphyxiant gases and vapors. The PID will be used to detect and measure total volatile organic 
compounds. A hot wire anemometer or equivalent, will be used to obtain gas-flow measurements. 

Quarterly gas monitoring data will be used to evaluate the effectiveness of the passive gas collection 
system at the landfill and to assess compliance with air emission requirements under Colorado Air 
Quality Control Commission (CAQCC) Regulation No. 3. 

5.2.3 Surface Water Monitoring 
Currently, the Present Landfill Pond is discharged by pumping the accumulated water to the A-Series 
Ponds, which are monitored through a series of surface water sampling and flow monitoring stations. 
Depending on the final cover design, the pond may be modified or completely eliminated. If the pond is 
modified, the water may continue to be managed through the A-Series Ponds, or it may be batched and 
released directly to No Name Gulch. If the pond is eliminated, the treated water will be released directly 
to No Name Gulch. In any case, a new performance monitoring station will be installed at outlet of 
treatment system and the applicable surface water point of compliance (POC) will be the existing POC 
(Le., GS03), located at Walnut Creek and Indiana Street. The surface water monitor will utilize the 
enhanced monitoring option from the IMP (DOE 2000a). An automated sampler will collect flow-paced 
composite samples that will monitor the location-specific contaminants of concern. The contaminants of 
concern for future performance monitoring and their associated limits are presented in Table 2. 
Monitoring station requirements will be incorporated into the Site IMP (DOE 2000a), and a monitoring 
location map will be added as a minor modification to this IM/IRA. 

Analyses will be performed for each of the contaminants and parameters to establish a baseline. After a 
baseline has been established, evaluations will be performed as required by the decision rules. If the 
mean concentration of any of the screening indicator variables in Table 2 exceeds the 95% UTL of the 
baseline for that variable, the Site will evaluate the need for further action under Attachment 5 to RFCA 
(e.g., source evaluation and control). . 

The baseline is defined by an average value for the parameter of interest over all monitored precipitation 
events for a single baseline year, at the discretion of DOE. A single measured value is accepted as 
representing a contaminant of interest. If a single measured value exceeds the 5% UTL of baseline, that 
will provide adequate confidence of new source detection and invoke the actions specified by the decision 
rule. 
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VOC Analytes 

Table 2. Performance Standards for the 
Leachate Treatment System 

RFCA Surface Water 
Standard (pg/L)a 

Benzene 

Chloromethane 

Ethyl benzene 

Methylene Chloride 

I Cis I72-Dichloroethene I 70 

l b  

5.7 

680 

5 

Vinyl Chloride 

Xylene (Total) 

I Tetrachloroethene I 1  

2 

10,000 

I Toluene I 1,000 

I Trichloroethene I 2.7 

a RFCA values are from Attachment 5, Table I ,  Surface Water Action 
Levels and Standards, March 2000. 

DOE has a temporary modification to the 1 p@ surface water standard for 
benzene of 5 pg&. This modification is effective until 2009. It is 
anticipated the I pg/L standard will be met once the ET cover system 
matures and infiltration of precipitation is reduced or eliminated. 

5.2.4 Performance Monitoring 
Performance monitoring will begin upon completion of cover construction activities. The objective of 
performance monitoring is to provide a means to assess the hydrologic performance of the cover based on 
in situ measurements of soil hydrologic parameters and drainage rates. Hydrologic parameters will be 
measured to: 

Assess seasonal and annual soil moisture conditions throughout the profile of the ET cover; 

Calculate seasonal and annual vertical flow rates based on in situ measurement of hydraulic 
potentialdgradients in the cover; and 

Quantify total percolation rates through the cover by collecting and measuring water that has 
migrated to the base of the lysimeters. 

Monitoring locations will be selected and documented in the final design documents to demonstrate a 
variety of slope conditions, including varying slope aspects and positions along the slope. The soil 
moisture condition within the ET cover and associated plant productivity are influenced by microclimates 
that result from variations in environmental conditions including wind, temperature, solar radiation, and 
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water distribution. The localized slope of the ET cover has the most potential to affect environmental 
conditions. The slope aspect affects exposure to solar radiation, which also affects the soil moisture 
condition, since north-facing slopes are exposed to less solar radiation as compared to south-facing 
slopes. The location along the slope also affects environmental conditions since upslope locations are 
subject to less moisture from run-off and more evaporation due to exposure to wind as compared to 
downslope locations. 

Phase I hydrologic cover performance monitoring will be conducted for the first six years following 
installation of the ET cover. Performance monitoring for the outlying years will include two additional 
phases. Phase 11 will be conducted during years seven through 10, and Phase 111 will be performed during 
years 1 1  through 30. Phases I1 and I11 will include less stringent monitoring requirements than the Phase I 
requirements. 

The monitoring strategy for the ET cover following the initial, six-year, Phase I monitoring period, will 
be based on data collected during the past six years, a consideration of new technological advances, and 
an evaluation of any new research relating to ET cover performance. Factors considered in the 
development of Phase I1 and Phase I11 monitoring of the ET cover will include, but need not be limited to: 

The overall hydrologic performance of the ET cover; 

The suitability of the monitoring systems to assess overall hydrologic performance based on site 
conditions; 

The spatial and temporal variability of the vegetative cover and related ET cover hydrologic 
response; 

The application of a calibrated UNSAT-H water balance model using model input parameter 
values obtained from in-situ measurements (i.e., hydraulic characteristics, boundary condition, 
plant characteristics) and measured soil profile moisture/potential data to predict the ET cover 
hydrologic performance; 

The ET cover maintenance requirements and effectiveness of maintenance procedures; 

The condition of the ET cover vegetation and trends in the plant community over time; 

The availability of plant nutrients in the soil; and 

Additional information based on technological advances and research related to the performance, 
monitoring, and maintenance of ET covers. 

The following paragraphs briefly describe the'anticipated approach to the phased performance monitoring 
program. 

5.2.4.1 Phase I Performance Monitoring 
Phase I hydrologic monitoring will begin following application of the permanent seed mixture and will 
continue for a six-year period. During the first year of monitoring, which includes the first growing 
season following the planting of the permanent seed, data will be collected from the monitors on a 
quarterly basis. Monthly monitoring will begin during the second growing season of the vegetative cover. 
The hydrologic monitoring will be evaluated after six years to evaluate future monitoring requirements. 
The evaluation will be based on a review of monitoring data collected during the monitoring period, 
which will include site soil moisture data, vegetation assessment data, and site weather data. 
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The performance criteria for the ET cover will be based on an assessment of the following parameters: 

Comparison of the ET cover soil'water storage (based on soil profile water contents) with the 
field water storage capacity of the soils; 

Determination of upward or downward hydraulic gradients in ET cover soils (based on the 
hydraulic potential readings and calculation of water flux rates through the cover based on the 
hydraulic gradients and soil hydraulic conductivities); and 

Direct measurement of the drainage rate through the lysimeters. 

These criteria will be refined afler cover installation and initial monitoring, when data variability 
associated with the site monitoring systems and environmental conditions are better understood. 
Although monitoring will be conducted on a monthly or quarterly basis, the hydrologic data will be 
evaluated with respect to the performance assessment criteria on an annual basis. Data will be made 
available to interested stakeholders and submitted to the regulators and USFWS as it is collected; 
however, it will not be analyzed until the annual evaluation. Annual evaluation of the hydrologic data ' 
will allow for evaluation of the data with respect to spatial variability (Le., variability between monitoring 
locations), seasonal variability (Le., variability in monitoring results for the active growing season versus 
the dormant season), and annual variability (Le., variability between monitoring results for a monitoring 
period from the current year versus the results for the same monitoring period in previous years). The 
annual evaluation will therefore allow for a determination of whether or not the performance assessment 
criteria have been exceeded, as well as an assessment of the potential causes and significance of the 
unsatisfactory performance, and the most appropriate corrective measures, if applicable. The evaluation 
will also consider whether an exceedance of the performance assessment criteria was a one-time 
occurrence or was repeated in more than one monitoring period. 

If the monitoring results indicate an exceedance of the performance assessment criteria, additional 
monitoring and maintenance activities will be conducted. If the exceedance persists or is corroborated by 
the other monitoring systems, appropriate corrective measures will be evaluated and implemented as 
necessary to ensure proper functioning of the ET cover. 

Standard maintenance activities, such as repairs to eroded areas and maintenance of surface water 
controls, will be conducted as described in Section 5.2.5. 

5.2.4.2 Phase I .  Performance Monitoring 
During Phase 11, cover performance will continue to be monitored by observing the appearance of the 
vegetation. It is anticipated that a correlation may be established between vegetative cover quality and 
performance of the ET cover based on the Phase I monitoring results. The results of the Phase I 
monitoring will be used to develop the Phase I1 monitoring program, including required frequencies for 
cover and vegetation inspections, as well as frequencies for hydrologic cover performance monitoring, if 
appropriate. Standard maintenance activities will continue, as described in Section 5.2.5. 

5.2.4.3 Phase 111 Performance Monitoring 
Phase I11 will focus on the appearance of the ET cover vegetation. Vegetation quality will be monitored 
and areas with insuficient coverage will be revegetated. In addition, if deemed necessary, soil nutrients 
will be applied to the ground surface to promote plant growth. The frequency of inspections and any 
other required monitoring for Phase I11 will be determined based on the results of the Phase I1 monitoring 
and maintenance program. Standard maintenance activities will continue, as described in Section 5.2.5. 
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5.2.5 Inspection & Maintenance 
The ET cover will be inspected monthly and after periods of significant precipitatiorf ', for the first two 
years. It is anticipated that these inspections can be reduced to quarterly (and after periods of significant 
precipitation) thereafter. Problem areas will be noted on the inspection record form, graphically depicted, 
photographed, and repaired, as necessary. At a minimum, the ET cover will be inspected for signs of 
erosion, weeds, settlement, subsidence, burrowing animals, and seepage areas. Erosion and settlement 
will also be evaluated using monuments, which will be installed in the cover during construction 
activities. Signs of potential problems include, but are not limited to, weed infestations, ponding water on 
the surface, gullying along drainage channels or berms, and surface depressions. The vegetation will be 
monitored for signs of stress, as dead vegetation may be indicative of problems with the cover system. 

The plant species and composition of the ET cover vegetation will be monitored to assess the 
establishment of the grass species and changes in the plant community over time. The composition of the 
ET cover vegetation is dynamic and dependent on continuously changing environmental conditions. 
Monitoring of the plant community over time is necessary to define existing plant composition and plant 
composition trends. 

, 

Routine maintenance of the ET cover will include filling in and re-grading any depressions, burrowing 
animal holes, or other disturbances. Where excessive erosion has occurred,'2 soils will be replaced with 
approved ET cover soils and steps will be taken to prevent further erosion, such as placement of erosion 
control measures. The work will be performed in a manner that limits significant degradation of the 
existing cover vegetation. Hand tools and equipment will be evaluated for use depending upon the size of 
the affected area. Following placement of ET cover soils, the eroded area will be re-seeded with the 
approved seed mix in accordance with the final design specifications and monitored to assess repair, 
Eroded areas or areas with poor vegetative cover (Le., areas with less than 50 percent plant coverage) will 
be re-seeded, as needed. 

After restoration of cover soils, the area prone to excessive erosion will be protected further with 
structural erosion controls such as erosion mats, silt fences, straw bale sediment barriers, and straw bale 
check dams. These controls will be installed and maintained as necessary to limit sediment transport. 
The following criteria will be used to determine the proper level of erosion protection: 

If the erosion-prone area previously had only mulch as an erosion control, implement erosion 
control measures in accordance with the final design specifications. 

If the erosion prone area previously had only best management practices as erosion control, 
install a two-year erosion mat. 

If the erosion prone area previously had only temporary erosion mats as erosion control, install a 
permanent erosion mat in accordance with the final design specifications. 

4 

The ET cover will be revegetated as required to maintain the vitality of the vegetative cover based on 
visual inspection. The progress of the cover vegetation will be assessed each year. Areas with poor 
coverage (ie., less than 50 percent plant coverage), bare spots, and eroded areas will be evaluated to 
assess soil productivity and reworked, fertilized, re-seeded with the original seed mixture, and mulched in 
accordance with the final design specifications. Areas exhibiting repeated excessive erosion may require 
implementation of erosion control measures to allow for establishment of vegetation. 

' 

I '  Significant precipitation is defined as 2.5 inches in a 24-hour period (two-year, 24-hour storm). During the first year of 
inspections, or until the vegetation is established, the cover will be inspected after precipitation events greater than 1 inch in a 
24-hour period. 

Excessive erosion is defined as soil loss in substantial excess (Le., more than two inches of soil loss as determined by visual 
inspection) over adjacent areas with good stands of vegetation or rills or gullies deeper than six inches. 
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To promote the establishment of a native grass community, mowing andor applications of herbicides 
may be necessary to reduce the growth of undesirable plants. It is anticipated that localized mowing with 
a trimmer and spot herbicide application will be the first line of defense against weed infestation. The 
long-term weed control measures will be evaluated upon completion of Phase I monitoring. 

A walking inspection of the surface water controls will be performed on a monthly basis and after periods 
of significant precipitation for the first two growing seasons to help develop the maintenance program. It 
is anticipated the frequency of inspections may be reduced to quarterly (and after periods of significant 
precipitation) thereafter. Problem areas will be noted on the inspection record, graphically depicted, 
photographed, and repaired, if necessary. At a minimum, these structures will be inspected for signs of 
excessive erosion, settlement, bank failure, breaching of diversion befms, subsidence, burrowing animals, 
and blockage. Signs of potential problems include, but are not limited to, ponding water, gullying, 
sediment build-up, and depressions in the cover surface. 

Routine maintenance of the surface water controls will include removing any blockages, filling eroded 
areas and burrowing animal holes, repairing or replacing silt fences and straw bales, and repairing other 
disturbances as necessary. Areas that exhibit excessive erosion may require placement of erosion control 
devices. Sedimentation may build up in areas of the surface water controls. Periodically, sediments will 
be removed to restore the design characteristics of the surface water control structure. 

Inspection and maintenance activities will be documented in a performance report, as described in Section 
5.3. This documentation will include a map showing the locations of all cover, drainage, and vegetation 
restoration activities conducted since installation of the ET cover. 

5.2.6 
Additional monitoring and evaluation activities may be conducted based on the performance assessment 
described in Section 5.3. These may include, but need not be limited to, the following actions: 

Additional Monitoring & Evaluation Activities 

Increase monitoring and maintenance frequency from quarterly to monthly, or extend into the 
future, as applicable. 

Install additional monitoring points around the monitoring location(s) where assessment criteria 
have been exceeded to further define the extent of any potential deficiencies. 

Conduct additional monitoring to assess vegetation cover and soil productivity, and determine if 
any deficiencies require corrective measure(s). 

Perform additional UNSAT-H modeling following model calibration using measured soil water 
data. 

Conduct a ground survey to verify positive drainage from the ET cover surface. The survey will 
provide sufficient detail to produce a topographic map of the ET cover surface. The map will be 
used to compare the existing surface with as-built topography generated from construction record 
survey data. If significant changes in surface grade or the surface water drainage path are 
indicated, the surface water drainage design will be re-evaluated using the same methods as those 
used in the original design. 

If the water flux estimate indicates substantial downward drainage through the cover, calibrate the 
monitoring equipment and verify it is functioning properly. 

If the measured lysimeter drainage rates exceed the established infiltration rates, verify the 
lysimeters are functioning properly. 
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If the measured soil water capacity exceeds the field water storage ~apacity, '~ calibrate the 
neutron probes and verify they are functioning properly. 

5.3 Performance Assessment & Reporting 
For each 1Zmonth period during Phase I monitoring, a report will be prepared to provide an evaluation of 
the hydrologic performance of the Present Landfill cover, an assessment of the ET cover vegetation, and 
information necessary to support future corrective measures, if necessary. The report will be based on an 
evaluation of the following monitoring data: 

Monitoring station soil characteristics, 

Site precipitation data and pertinent climatic data, 

Soil water contents within ET cover soil profiles, 

Soil water storage within lysimeters and the ET cover, 

Measured drainage from lysimeters, 

Hydraulic potentials within ET cover soil profiles, 

Predicted seasonal and annual soil water flux rates within the ET cover, 

Suitability of the monitoring systems to define ET cover hydrologic performance b 
conditions, and 

Condition of the ET cover vegetation. 

sed on site 

.. - 

The report will summarize the data and provide evaluations and/or interpretations for observed ET cover 
hydrologic response to variations in climatic conditions, vegetation, soil condition, and monitoring 
locations. If ET cover performance is determined to be unsatisfactory, appropriate corrective measures 
will be specified in the report. In addition, the report will summarize all monitoring and repair activities 
completed within the last year. 

5.4 Corrective Measures 
Corrective measures will be implemented if the results of the periodic performance assessments indicate 
that the ET cover system (Le., all layers of the cover) is not functioning properly. Corrective measures 
may include the following: 

Increase erosion controls where necessary. 

Re-grade the ET cover surface to address surface water drainage problems. 

Improve existing surface water controls or construct of additional surface water controls. 

Enhance soil productivity through addition of soil amendments to improve vitality of plant 
growth. 

Re-seed of portions of the ET cover to improve vitality of plant growth. 

" The field capacity is the amount of water stored in a saturated soil aAer excess water has dmined out of the soil through gravity 
and the downward drainage of water from the soil column is negligible. The movement of water upward or downward in soil 
is a dynamic process, therefore, the field capacity is not a constant value but a gross estimate of the capacity of the soil column 
to store or maintain water. Soil water in excess of the field capacity indicates the potential for significant downward drainage 
through the soil column, while soil water measured at less than the field capacity indicates that significant downward drainage 
through the soil column is unlikely. 

43. 



JMRA and Closure Plan for the Present Landfill Draft - August 6,2002 

Proposed corrective measures will be discussed with EPA, CDPHE , and USFWS before implementation. 
Following implementation of a corrective measure, performance monitoring will be conducted for two 
additional growing seasons to allow for improved vitality of the ET cover vegetation. If satisfactory 
results are obtained, monitoring will be continued as specified in the Phase I monitoring program for one 
growing season following demonstration that the ET cover performance assessment criteria are being met. 
.If unsatisfactory performance persists, additional evaluations will be conducted and additional corrective 
measures and monitoring will be proposed and implemented as necessary to demonstrate that corrective 
measures are effective in achieving the ET cover performance assessment criteria. 

5.5 CERCLA Five-Year Reviews 
Under Section 121(c) of CERCLA and Section 300.430(f)(4)(ii) of the National Contingency Plan (NCP), 
statutory reviews are required at least every five years to ensure the remedial action remains protective of 
human health and the environment. The level of the reviews will be at the discretion of EPA and 
CPDHE; however, it is expected that a Level I review, consisting of a site visit, review of operation and 
maintenance activities, and a brief site inspection will be sufficient. These reviews will evaluate the 
performance of the Present Landfill cover based on the groundwater monitoring, gas vent monitoring (if 
gas venting is required), surface water monitoring, hydrologic cover performance monitoring, inspection, 
and maintenance activities conducted during the review period. 

~ 
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6.0 ENVIRONMENTAL CONSEQUENCES 
795 of RFCA mandates incorporation of NEPA values into WETS decision documents. This section of 
the IMARA satisfies the RFCA requirement for a “NEPA equivalency” assessment of environmental 
consequences by addressing the environmental consequences of the proposed action. The analysis 
incorporates several previously completed documents and generally accepted assumptions to evaluate 
impacts in specific resource areas. Offsite transportation impacts from ’implementing offsite treatment 
and disposal alternatives are addressed in Attachment 3 to the RFCA Standard Operating Protocol 
(RSOP) for Facility Disposition (DOE 2000c) and in the CID (DOE 1997) and 2000 CID Update Report 
(DOE 2001a). Offsite facilities considered for waste disposal (Le., sanitary waste) are assumed to be in 
operation, to be properly licensed and permitted to provide such services, and to have sufficient capacity 
to handle the waste. Specific locations of local soivborrow facilities to be used for the proposed action 
have not yet been identified. 

The remediation impact analysis relies heavily on conclusions reached in the CID (DOE 1997) and 2000 
CID Update Report (DOE 2001a), both of which focus on cumulative impacts resulting from onsite 
closure activities. In general, the proposed action will result in adverse short-term impacts in a variety of 
resource areas, including air quality, water quality, traffic congestion, and ecological resources. In some 
instances, the impacts could be intense for a short period of time. However, the impacts will not notably 
affect human health and safety, or the environment, and they will be temporary and controlled through 
mitigation actions (e.g., dust will be controlled with water sprays during placement of the ET cover). 

6.1 Impacts to Air Quality 
The purpose of this section is to assess the potential impacts to air quality associated with the proposed 
installation and maintenance of the ET cover, including fugitive dust emissions and methane emissions. 

6.1.1 Potential Fugitive Dust Emissions 
The primary pollutant generated as a result of the proposed action will be fugitive dust, which includes 
TSP and PMIo, and particulate matter 2.5 microns (PMpJ in size. Dust emissions from cover construction 
activities will be controlled with practical, economically reasonable, and technologically feasible work 
practices, as required by the CAQCC Regulation No. 1. Specifically, onsite dust will be controlled 
through dust minimization techniques, such as the use of water sprays to minimize suspension of 
particulates, and terminating earthmoving operations during periods of high wind. In addition, PM 10 will 
be monitored consistent with the Site IMP (DOE 2000a). Particulate emissions will be short-term and 
controllable, and emissions are not expected to be above enforceable National Ambient Air Quality 
Standards (NAAQSs) at the WETS perimeter. Therefore, potential impacts to workers and the public 
from proposed action will not be significant. 

6.1.2 Potential Equipment Emissions 
ET cover construction activities will also include operation of vehicles, heavy machinery, and other 
equipment that generate other criteria pollutants. Estimated concentrations of other criteria and HAPS 
provided in the CID (DOE 1997) were well below the most restrictive occupational exposure limit, with 
the exceptions of sulfur dioxide, nitrogen dioxide, and carbon monoxide, which approached 50 percent of 
the most restrictive occupational exposure limit. The CID (DOE 1997) identified the primary sources of 
these pollutants as diesel-powered emergency generators used to supply backup power at WETS. 
According to the 2000 CID Update Report (DOE 2001a), maximum daily emissions will remain about the 
same as forecast in the CID (DOE 1997). Equipment emissions from cover construction activities are 
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expected to be substantially less than the CID (DOE 1997) and 2000 CID Update Report (DOE 2001a) 
estimates; therefore, impacts to workers and the public are not a concern in this IM/IRA. In addition, 
temporary fossil-fuel-fired equipment use and fuel use will be tracked to ensure emissions remain within 
the regulatory limits, or appropriate notices or permit modifications are filed. 

6.1.3 Potential Methane Emissions 
Methane emissions from the Present Landfill have been estimated as described in Section 2.9. EPA’s 
LANDGEM model was used to estimate total landfill gas emissions by estimating methane, carbon 
dioxide, and NMOC emissions individually, and then summing the three results. The model indicated 
relatively low rates of landfill gas generation, with the majority (approximately 80 percent) of methane 
and total landfill gas production occurring by the year 2025, and almost all potential production by the 
year 2075. 

6.2 Impacts to Surface Water 
Construction activities associated with installation of the ET cover will result in surface disturbance from 
the clearing of vegetation, excavation and salvage of topsoil material, blading and leveling of land 
preceding construction, and the potential for accidental uncovering of contaminated media. Potential 
impacts to surface water during the construction phase include increased erosion, and subsequent 
sediment loading to drainage ditches and No Name Gulch during storm events. The absence of vegetative 
cover and the steepening of slopes result in increased potential for both sheet and channelized run-off, and 
wind and water erosion, resulting in increased sedimentation of ditches and No Name Gulch. 

The proposed action is limited to constructing an ET cover system for containment of the landfill waste, 
removal of the East Landfill Pond dam, and the excavation and potential placement of the pond sediments 
in the landfill. Construction may require soil obtained from offsite commercial operations. Excavation of 
these borrow materials has impacts similar to those identified above, which are addressed in permits 
issued for the offsite facilities. The proposed construction activities are not expected to have any physical 
contact with contaminated soils or waste materials. In the event equipment and personnel come in contact 
with potentially contaminated materials during construction, decontamination will be performed at the 
WETS main decontamination facility to reduce potential impacts to surface water. 

Long-term impacts will be minimized because the ET cover will minimize infiltration of precipitation and 
subsequent contact with contaminants, and it will incorporate surface drainage features to prevent run- 
odrun-off and to provide erosion control. The proposed action will result in a decrease in the risk of 
contaminants reaching surface water by eliminating the possibility of precipitation contacting 
contaminated soils or waste materials. Precipitation falling within the boundary of the landfill will be 
drained from the cover and diverted away from the landfill. Surface water drainage from areas outside 
the landfill boundary would be prevented from flowing onto the landfill and diverted around the 
boundary. Using appropriate surface-reclamation measures, adequate vegetative cover will be established 
on the final surface of the landfill in two to three years. The establishment of vegetative cover on 
stabilized slopes, contours of the landfill, and the surrounding disturbed surfaces will greatly reduce 
erosional hazards to levels similar to surrounding areas. 

Post-closure monitoring activities will include inspections of the landfill surface and associated drainage 
ditch conditions. Observations of the vegetative cover and evidence of soil erosion and loss will be 
included in the routine inspection and maintenance activities. Further erosion control measures, re- 
grading, and revegetation will be implemented if maintenance inspections indicate the landfill surface 
reclamation is not effective as planned. 

I 
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6.3 Impacts to Groundwater 
Current sources of groundwater recharge to the UHSU include infiltration of precipitation, snowmelt, 
storm water run-off, and downward seepage from the East Landfill Pond. The downward seepage from 
the East Landfill Pond will be eliminated with the removal of the pond. The level of groundwater rises 
annually in response to spring and summer recharge and declines during the remainder of the year. 
Groundwater generally flows to the east; however, localized flow follows topographic slopes toward the 
pond or toward the drainage below the dam. Groundwater intermittently flows to the east within the 
saturated valley-fill alluvium. The average depth to groundwater in the landfill mass is approximately 20 
feet; the average saturated thickness is 11 feet. 

Local impacts to hydraulic gradients are expected because the ET cover will reduce surface water 
infiltration. However, enhanced groundwater quality will result from reducing water flow through waste. 
The ET cover will cause an increase in surface water flows after storm events as water is shed laterally, 
rather than infiltrating the surface. The surface water drainage ditch will divert storm water run-off ' 

around the landfill, resulting in further reduction of surface infiltration and groundwater recharge through 
waste material. 

The long-term effects of constructing the low-permeability cover will be almost 100 percent reduction of 
precipitation reaching the waste. This would cause ,a significant reduction in saturated thickness of the 
waste material and eliminate much of the seasonal variability of leachate flow rates. A significant 
reduction of saturated waste and elimination of vertical infiltration flows through waste above the water 
table would result in reduced leachate generation and migration, which would ultimately reduce 
contaminant loading to groundwater. 

The overall impact to groundwater from the proposed action will be enhanced groundwater quality at the 
site. No significant negative impact to groundwater quality is expected from the proposed action. 

6.4 Impacts to Wildlife & Vegetation 
Cover construction activities at the Present Landfill may result in temporary effects on vegetation 
communities and wildlife habitat in and around the remediated areas. Temporary effects due to surface 
disturbance associated with cover construction and noise associated with heavy equipment are expected. 

Approximately 39 acres will be affected by construction activities, which will include resurfacing the 
landfill (28 acres), constructing the borrow area haul road, if necessary (nine acres), and miscellaneous 
activities, including the construction of staging areas (two acres). Borrow area and staging area sites may 
be located in mid-grass prairie vegetation communities and currently contain a mixture of native and non- 
native plants. 

Detailed revegetation plans for each of these areas will be included in the final design documents. 
Revegetation of areas outside the ET cover will include native prairie species. Because of the need to 
control soil erosion, the ET cover will be revegetated with sod-forming grasses that provide optimal basal 
cover at maturity. Where possible, native grasses such as Canada bluegrass, blue grama, or side-oats 
grama will be used. The initial establishment of herbaceous vegetation is expected to take two to three 
years. Establishment of woody species and slower-growing perennials may take up to 10 years. 

The period of increased equipment noise, vehicular traffic, and other human activity will last less than one 
year. During this time, sensitive wildlife species may avoid the area. The area affected is highly variable 
and dependent on species and individuals. Some animals may habituate to the activity and return to the 
area. Although wildlife use of the area may be reduced because of this avoidance response, this part of 
Walnut Creek drainage does not represent critical habitat or breeding areas for site wildlife. 
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Long-term impacts on ecological resources will include physical alteration of terrestrial and aquatic 
habitats and residual chemical risks in areas adjacent to the landfill, outside the ET cover. Physical 
alteration of the habitats will include degradation and/or permanent loss of existing habitat. The primary 
areas involved are mid-grass prairie in the borrow and staging sites, the mid-grass prairie immediately 
surrounding the landfill and the East Landfill Pond, the wetland and aquatic habitats associated with the 
pond, and the ripariadgrassland areas immediately east of the pond. 

As noted previously, the potential borrow area and staging area sites represent only temporary loss of 
habitat since they will be revegetated with native species after completion of the landfill cover. To some 
extent, the landfill area represents a permanent loss of native mid-grass prairie because revegetation 
efforts cannot include a completely native plant community. However, the revegetated cover will be 
suitable habitat for many wildlife species, especially small mammals, some songbirds, and other grassland 
wildlife species that do not require a structurally complex vegetation community. 

Removal of the East Landfill Pond represents permanent loss of the associated aquatic and wetland 
habitats. A total of 3.1 acres of jurisdictional wetlands will be lost as a result of pond removal. This 
includes 0.8 acres of palustrine emergent wetlands at the pond margin and 2.3 acres of lacustrine wetland 
associated with the pond bottom and open-water habitat combined. This 0.8 acres of palustrine wetlands 
represents about 0.5 percent of the palustrine and riverine wetlands at WETS. Removal of the East 
Landfill Pond also represents about a 5 percent reduction in open water habitat and about 6 percent 
reduction in shoreline habitat. In addition, potential habitat for Preble’s meadow jumping mouse will be 
lost or modified as a result of the pond removal. At WETS, this mouse is typically associated with 
riparian communities and the adjacent grassland habitats. Removal of the pond will essentially eliminate 
the riparian component. Live-trapping surveys of the area have not confirmed the presence of Preble’s 
meadow jumping mouse in the vicinity of the Present Landfill. Thus, risks to Preble’s meadow jumping 
mouse from the proposed action may be limited to loss of potential habitat. 

I 

The loss of jurisdictional wetlands due to the proposed action will be mitigated as part of the sitewide 
wetlands bank. Mitigation of other habitat loss is not required by state or federal statutes and is not 
currently anticipated. However, DOE may include mitigation of wildlife habitat as part of sitewide 
conservation management plans to be developed in the future. 

6.5 Impacts to Transportation 
The proposed action is expected to cause direct and indirect impacts to the transportation systems in and 
around RFETS. Most materials necessary for the construction of the ET cover will be transported using 
tandem semi-trucks from a nearby onsite or offsite borrow source, which has not yet been identified. 

In the event on offsite‘borrow source is selected, major, short-term impacts to State Highway 93 will 
result. Other construction materials and supplies, as well as construction mobilization equipment and 
construction personnel, will be transported over existing transportation routes. The traffic impacts from 
these activities are expected to be minor. c 

6.6 Impacts to Cultural & Historic Resources 
The Rocky Flats Plant site was placed on the National Register of Historic Places as a Historic District 
(5JF1227) on May 19, 1997. 
Preservation Act of 1966, and the Programmatic Agreement among DOE, the Colorado State Historic 
Preservation Officer, and the Advisory Council on Historic Preservation Regarding Historic Properties at 
RFETS. While the proposed action will be conducted within the Historic District boundaries, no impact 
is expected to occur to protected structures. 

Historic District designation mandates compliance with the Historic 
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6.7 Impacts to Visual Resources 
During installation of the ET cover, bulldozers and other equipment may be visible from offsite locations. 
Dust generated during earth-moving operations may be temporarily visible, but will dissipate before 
leaving the Site as a visible cloud or plume of dust. Control measures, such as watering, will be used if 
needed to control dust. 

6.8 Noise Impacts 
Noise levels may be elevated during construction of the ET cover. Noise levels will not exceed those 
commonly encountered at a highway construction site. Appropriate hearing protection will bempplied to 
project personnel as identified in the project-specific HASP. . 

6.9 Cumulative Impacts 
The proposed action supports the overall mission to clean up RFETS and make it safe for future uses. 
The cumulative effects of this broad, sitewide effort are presented in the CID (DOE 1997) and 2000 CID 
Update Report (DOE 2001a), which describe the short-term and long-term effects from the overall 
cleanup mission. 

The primary focus of the CID (DOE 1997) was on-cumulative impacts resulting from onsite actkities 
conducted during Site closure. Cumulative impacts result from the effects of Site closure activities and 
other actions taken during the same time in the same geographic area, including offsite activities, 
regardless of what agency or person undertakes such other action. The analysis contained in the 2000 
CID Update Report (DOE 2001a) included updated onsite and offsite transportation activities, as well as 
several new offsite activities, although the future non-DOE projects are relatively uncertain. Increased 
traffic congestion will be the most noticeable impact according to the 2000 CID Update Report (DOE 
2001a), resulting from increased RFETS traffic-and other planned or proposed construction projects near 
WETS. Air pollutants and noise will also have adverse impacts; however, the impacts are expected to be 
short-term in nature, with staggered project start and completion dates. Most people will perceive a 
positive, long-term visual and “quality of life” benefit, as RFETS infrastructure and equipment are 
removed, returning RFETS to a more natural appearance. 

The cumulative impacts of the proposed action are expected to be similar to those analyzed in the CID 
(DOE 1997) and 2000 CID Update Report (DOE 2001a). Over the short term, additional construction 
personnel will have an additive effect on the existing workload for Site operations, and there will be 
increased air emissions, visual impacts, noise, and trafic impacts resulting from construction activities. 
These short-term impacts will be substantial. Long-term impacts (Le., Present Landfill cover construction 
activities in conjunction with other ER work and facility decommissioning activities) facilitate future use 
of the Site and fulfill the mandated cleanup objectives. 

\ 

6.10 Irreversible & Irretrievable Commitment of Resources 
The proposed action will result in a variety of permanent commitments of resources but it is not expected 
to result in a substantial loss of valuable resources. Most of the resources used for construction of the ET 
cover are permanently committed to implementation of the remedial action. Irreversible and irretrievable 
resources are defined as resources that are either consumed, committed, or lost. At the Present Landfill, 
irreversible and irretrievable resources include the following: 

Consumptive use of geological resources (e.g., quarried rock, clay, sand, and gravel for road 
construction) will be required for construction activities. Supplies of these materials will be 
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provided by an onsite, offsite, or offsite commercial borrow source. The proposed action requires 
a permanent commitment of approximately 234,000 yd3 of f i l l ,  topsoil, and vegetative cover from 
to construct the Present Landfill cover. However, adequate supplies are available without 
affecting local demand for these products. 

Fuel consumed by construction equipment and vehicles used for the construction of the Present 
Landfill cover will not be recovered. 

Soils in the vicinity of the Present Landfill will be disturbed by construction activities. Many 
impacts are temporary, pending completion of remedial activities and associated restoration 
programs. Approximately 7,000 to 8,000 yd3 of material will be used temporarily for construction 
of haul roads. 

Resources that underlie the Present Landfill will be lost. 

The commitment of up to 30 acres of land as a landfill permanently commits and constrains the 
area to limited land-use options. 

Wetlands and associated natural resources will be reduced at the Present Landfill but will be 
mitigated offsite, as necessary. Long-term direct impacts to the floodplain resulting in changes of 
flood elevations will not occur. 

Open water habitat at the Present Landfill will be eliminated. This loss represents about 5 percent 
of the open water habitat at WETS. 

A long-term commitment of personnel and funds will be required to perform post-closure 
inspection, maintenance, and monitoring activities. 

Commercial, industrial, and residential land uses are permanently prohibited within boundaries of 
the Present Landfill due to construction of the ET cover and the network of monitoring wells. 

Incidental resources that are consumed, committed, or lost on a temporary andor partial basis 
during construction include construction personnel and equipment, the construction water source, 
and the construction materials used for equipment haul roads. 

During construction of the ET cover, it is expected that 20 to 35 personnel will be required for the 
duration of the construction activities (less than one year). 

The compacted soil portion of the ET cover system will require eight to 10 million gallons of 
water during construction activities. 

Appropriate landfill surface reclamation will result in an acceptable appearance of the remediated 
site, and the ecological succession of the closed landfill and adjacent land are improved by 
surface revegetation. Vegetation and habitat eventually become similar to surrounding areas. 

Monitoring and maintenance activities will be performed, as necessary, to ensure long-term 
protection of human health and the environment. 
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7.0 LONG-TERM STEWARDSHIP CONSIDERATIONS 
The objective of this section is to identify and organize the long-term stewardship considerations that 
have been examined and are reflected in this I M R A .  Some of the information contained in this section 
has been presented in greater detail elsewhere in the document. This information is being repeated here to 
provide for a complete analysis of how long-term stewardship will be integrated into the Present Landfill 
project. Since the presumptive remedy for a landfill is an ET cover, a traditional stewardship evaluation 
was not completed during remedy selection. That is, the long-term stewardship implications of various 
types of remedies were not compared with one another. 

Important long-term stewardship components include engineered controls, institutional controls, 
operational and performance monitoring and maintenance, information management, periodic assessment, 
and maintenance by a responsible controlling authority. This section evaluates the interim action of cover 
installation and seep treatment, and it outlines the minimum stewardship considerations, which will be 
finalized in a Corrective Action DecisiodRecord of Decision (CAQDZOD). 

The ET cover has been assessed in accordance with the methodology presented in the Rocky Flats 
Stewardship Toolbox (Rocky Flats Stewardship Working Group 2002) and Long-Term Stewardship 
Study, Volume I-Report (DOE 2001~). The Site Draft Long-Term Stewardship Strategy, currently a draft 
document in preparation by DOE, was also consulted in the preparation of this analysis. 

The purpose of the ET cover is to prevent infiltration of precipitation to minimize leachate production and 
potential impacts to human health and the environment. The cover will be constructed primarily of 
natural materials and will be designed to maximize design life and minimize operations and maintenance 
requirements. Once the vegeqtion is established, maintenance will be minimal. A phased monitoring 
program will be implemented to provide for more intensive monitoring in the early years, until the cover 
is proven effective. As system performance is demonstrated, monitoring will be decreased and, based on 
results, may be eliminated over the long term. 

7.1 Engineered Controls 
Engineered controls are the primary barriers used to limit exposure to hazards that exist on the site after 
remediation is complete, and to limit the migration or mobility of residual contamination. Engineered 
controls include, but are not limited to, containment structures such as covers, and water diversion and 
treatment systems. These controls physically reside at the site of, or in close proximity to, the actual 
contamination. The primary engineered control associated with the proposed remedy is the cover. The 
objective of the cover is to: 

Protect surface water per RFCA, 

Close the RCRA interim status unit and meet CERCLA requirements (the presumptive remedy 
for landfills is a cover), 

Minimize adverse impacts associated with the closure/accelerated action, and 

Create a stable configuration consistent with the anticipated wildlife refuge future use. 

e ,  

In addition to the cover, the passive leachate collection and treatment system will be rebuilt on the east 
slope of the Present Landfill to treat the seep before the water enters No Name Gulch. Engineered 
controls installed as part of previous remedial actions include the GWIS and the groundwater sluny walls 
on the north and south sides of the Present Landfill. 

’ 
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7.2 Institutional Controls 
Institutional controls include governmental controls such as zoning, permits, and use restrictions; 
proprietary controls such as easements and covenants; legal enforcement tools such as administrative 
orders and consent decrees; and informational devices such as deed notices, registries and advisories. 
Physical controls, such as fences, guards, and gates that restrict access to the site, are included here as a 
subset of institutional controls. General and specific institutional controls for RFETS are currently being 
evaluated by DOE, the regulators, USFWS, and interested stakeholders. Following is a description of 
some of the controls that may be implemented at the Present Landfill site. 

Site security and access controls will be maintained until completion of the RFETS Closure Project, 
currently scheduled for December 2006. In accordance with the Rocky Flats Wildlife Refuge Act of 2001 
(Pub.L. 107-107, Sec. 3 17 1-3 182, [December 28,2001]), DOE will retain jurisdiction over the engineered 
structures associated with the proposed action even after WETS is transferred to USFWS. Access 
deterrents will not be required for the success of the ET cover; however, access deterrents may be 
installed to ensure optimal long-term performance of the remedy. For example, foot traffic will not 
damage the cover, but prolonged foot traffic or vehicular traffic could affect the vegetation, which would 
influence the cover performance. In order to avoid this impact, a fence could be erected around the 
landfill, established trails should be prohibited from the cover itself, andor signs could be erected that 
indicate vehicles are prohibited from the surface. 

. 

Fencing around monitoring locations will also be considered to limit the potential for damage or 
tampering with the location. Once the final design is complete, the monitoring equipment and data 
management system will be re-assessed to determine whether fencing is required. Signs and markers may 
be effective passive controls. The signs could outline digging restrictions; cover, monitoring location, 
and passive leachate collection and treatment system access restrictions; and delineate the landfill 
boundary. 

7.3 Monitoring & Maintenance 
Remedies and corresponding stewardship controls, whether physical or institutional, require periodic 
monitoring and maintenance to ensure they continue to work as designed. The objective of monitoring 
and maintenance is to ensure that the remedy remains effective until it is no longer needed or a better 
remedy is developed and implemented. 

Operational and performance monitoring will be initiated after the ET cover is installed. Operational 
monitoring will involve groundwater, gas venting (if a gas venting layer is required), and surface water 
monitors. The objective of operational monitoring is to assess the cover's effectiveness at minimizing the 
landfill's impacts to the surrounding environment. Operation monitors will be at the unit boundary (Le., 
waste placement boundary). Operational monitoring will be conducted until it can be demonstrated that 
the landfill no longer poses a risk to surface water. The operational monitoring will be conducted in 
accordance with the Site IMP (DOE 2000a) methodology and reported in quarterly and annual reports. 
The operational monitoring will be conducted and reported in accordance with the CADROD 
methodology. Section 5.2 addresses the post-closure monitoring, maintenance, and inspections associated 
with the Present Landfill cover. 

Performance monitoring will involve monitors installed within the cover to evaluate the infiltration rate of 
precipitation through the cover. Section 5.2 addresses the post-closure monitoring, maintenance, and 
inspections associated with the Present Landfill cover. Performance monitoring results will be evaluated 
with inspection criteria. If the inspections and performance monitoring indicate that a single location 
within the landfill is failing (e.g., excessive erosion, poor vegetation), then the condition will be repaired. 
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A Monitoring and Maintenance Manual will be prepared before completing the cover construction. At a 
minimum, the manual will include the following elements: 

0 

Irrigation and fertilization of the cover vegetation past the warranty period, 

Inspection and maintenance of the storm water management system, 

Inspection and maintenance of the ET cover, and 

Monitoring system support and maintenance. 

In addition, this plan will describe the phases of monitoring and the decisiodperformance criteria that will 
be used to transition from one phase to the next. The manual will be of sufficient detail to ensure that the 
user of the manual does not need to be familiar with the cover final design documents. 

Inspections will be completed on a routine basis. At a minimum, the inspections will include the 
condition of the following: 

Access controls and signs; 

Landfill surface for settlement, cracks, erosion, holes, vegetative cover, alternative cover, bulges, 
wet areas, and slope instability; 

Gas vents (if installed); 

Performance monitoring stations; 

Groundwater monitoring wells; 

Surface water monitoring locations; 

0 

Passive leachate collection and treatment system; and 

Storm water channels for siltation, vegetative growth, and erosion. 

Maintenance will be based on inspections but routine maintenance is projected to consist of cleaning out 
debris from the passive leachate collection and treatment system and storm water channels, repair of the 
cover surface from burrowing animals, and vegetation management. 

7.4 Information Management 
A successful stewardship program is dependent on retaining the necessary records about the history and 
residual contamination of the site. Retained information should include history of the site, the COCs, the 
selected remedies, the use of controls and their associated monitoring and maintenance records, and any 
other information judged necessary for succeeding generations to understand the nature and extent of the 
residual contamination. At a minimum, the following records will be retained, stored, and retrievable for 
this accelerated action: 

0 

Monitoring and maintenance manual and subsequent revisions, . 
Inspection records and logbooks, 

Maintenance records and logbooks, 

This IMAM and any future modifications, 

The final 100 percent design for the ET cover and field change requests, 

The as-built drawings of the ET cover, 
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b Annual performance assessment reports, 

b CERCLA five-year review reports, 
b 

b 

Correspondence between the agencies associated with monitoring modifications,, 

Memorandum of Understanding (MOU) between DOE and the U.S. Department of Interior 
(DOI), (identify controlling authority), 

b CAD/ROD,and 

b The WETS Historical Release Report (HRR) and other relevant historical documentation. 

This information will be maintained in Administrative Record File. Currently, the Administrative Record 
file is maintained onsite. It is anticipated that after closure, the Administrative Record File may be 
maintained at the Federal Center in Lakewood, Colorado or some other Federal records center. DOE is 
currently looking at options for retention of permanent records following Site closure. 

7.5 Periodic Assessments 
Periodic assessments are performed to determine whether the selected remedies and stewardship controls 
continue to operate as designed, and to ascertain whether new technologies might exist to eliminate 
remaining residual contamination in a safe and cost-effective manner. The CERCLA five-year review 
process is required for all Superfund sites that leave residual contamination behind after closure, and will 
establish the minimum requirements for post-closure periodic assessments. The EPA “Comprehensive 
Five-Year Review Guidance,” dated June 2001, describes the format of the five-year review and suggests 
mechanisms that can be implemented through the five-year review process to assure the protectiveness of 
the remedy. DOE is responsible for conducting the five-year reviews and then EPA issues a finding of 
concurrence or non-concurrence. RCRA also requires periodic assessment. 

This periodic assessment will include actions such as evaluating monitoring and maintenance records, 
looking at how information records are being maintained, verifying regulatory compliance, and 
determining whether land use assumptions are still valid. An important part of managing the assessment 
program is to develop and be ready to implement contingencies in case of failed performance of either the 
remedy or its associated controls. 

In addition to the formal periodic assessment, the performance monitoring program will be established in 
phases. The monitoring program will provide assessment of the cover performance on a more frequent 
and routine basis. Monthly inspections will be designed to assess the cover performance and landfill 
impact on the surrounding environment. If these inspections indicate that the cover is not performing or 
the landfill is impacting surface water, remedial action will be taken. Cover repair and maintenance will 
be within the scope of the Monitoring and Maintenance Manual. Actions to modify the cover 
performance or undertake additional remedial actions will require a modification to an existing RFCA 
decision document, development of a separate RFCA decision document, or amendment to the 
CAD/ROD. 

, 
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7.6 Controlling Authority 
Long-term protection of human health and the environment necessitates that a controlling authority be 
established with responsibility for overall stewardship program management and guidance. CERCLA 
mandates that DOE, as a responsible party, will retain responsibility for the contamination at RFETS 
resulting from its activities there, as well as responsibility for long-term maintenance of any remedies. 
The Rocky Flats National Wildlife Act of 2001 requires that, following certification by EPA, certain 
lands of the current Site will be transferred from the Secretary of Energy to the Secretary of the Interior, 
These lands would be under administrative jurisdiction of the USFWS. The Act also requires the 
Secretary of Energy to retain administrative jurisdiction over Site lands required to carry out response 
actions required for the cleanup and closure of the Site. The MOU currently being negotiated between 
DOE and DO1 will outline this process, although it is unlikely the final boundaries of the land will be 
determined until the final cleanup and closure plans are approved. However, the Present Landfill will 
remain under the administrative jurisdiction of the Secretary of Energy. 

An overlay refuge may be established in the areas where the Secretary of Energy retains administrative 
jurisdiction. Although not formally defined, an overlay area would give USFWS law enforcement 
jurisdiction, including authority to control trespass and arrest and prosecute violators on the overlay 
property. It is anticipated such an arrangement could be established at the Present Landfill site. 
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8.0 APPLICABLE OR RELEVANT & APPROPRIATE 
REQUIREMENTS 

As required by Part 4 of RFCA, the proposed action will be performed in compliance with ARARs under 
CERCLA. ARARs have been identified for the proposed action consistent with the NCP, the preambles 
to the proposed and final NCP, and CERCLA Compliance with Other Laws Manuals Part I and Part I1 
(EPA 1988 and 1989). The ARARs are provided in Appendix A. 

Pursuant to RFCA, actions taken under an approved RFCA decision document are exempted from the 
procedural requirement to obtain federal, state, or local permits. For activities performed within the scope 
of this DOP, certain hazardous and mixed waste management activities are exempted from permitting 
requirements of RCRA and CHWA, as discussed in Sections 4.0 and 5.0. The following paragraphs 
describe how the ARARs will be applied to the Present Landfill project to satisfy the RFCA permit 
waiver requirements. 

. 

8.1 RCRA Unit Closure 
The Present Landfill will be closed in accordance with the RCRA closure performance standard for 
interim status units (6 CCR 1007-3, Part 265.1 1 I) ,  which requires DOE to close the unit in a manner that:’ 

(a) Minimizes the need for further maintenance; and 

(b) Controls, minimizes or eliminates, to the extent necessary to protect human health and the 
environment, post-closure escape of hazardous waste, hazardous constituents, leachate, 
contaminated run-off, or hazardous waste decomposition products to groundwater or surface 
water or to the atmosphere; and 

(c) If the unit is a landfill, complies with the closure and post-closure requirements of Part 265.3 10. 

Part 265.3 1O(a) stipulates that landfills must be closed with a final cover designed and constructed to: 

(1) Provide long-term minimization of migration of liquids through the closed landfill; 

(2) Function with minimum maintenance; 

(3) Promote drainage and minimize erosion or abrasion of the cover; 

(4) Accommodate settling and subsidence so that the cover’s integrity is maintained; and 

(5) Have a permeability less than or equal to the permeability of any bottom liner system or natural 
soils present. 

Part 265.3 10(b) details the maintenance and monitoring requirements that must be implemented 
throughout the post-closure care period. Under these requirements, DOE must: 

(1) Maintain the integrity and effectiveness of the final cover, including making repairs to the cover 

(2) Maintain and monitor leak detection systems (if applicable); 

(3) Maintain and monitor the groundwater monitoring system and comply with all other applicable 

(4) Prevent run-on and run-off from eroding or otherwise damaging the final cover; and 

(5) Protect and maintain surveyed benchmarks. 

as necessary to correct the effects of settling, subsidence, erosion, or other events; 

requirements; 
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As described in Section 3.0, an ET cover system will be designed and constructed at the Present Landfill 
to reduce infiltration into the landfill. With reduced infiltration, the need for further maintenance will be 
minimized, as will the post-closure escape of hazardous waste, hazardous constituents, leachate, 
contaminated run-off, and hazardous waste decomposition products to groundwater and surface water. In 
addition, post-closure monitoring, maintenance, and access controls will be implemented to maintain the 
integrity and effectiveness of the ET cover, as described in Section 5.0. 

8.2 Air 
The proposed action has the potential to generate fugitive particulates and hazardous air pollutant 
emissions. Subpart H of 40 CFR Part 61 contains the requirements for monitoring and reporting activities 
within DOE facilities that have the potential to emit radionuclides other than radon. 

Colorado Regulation No. I (5 CCR 1001-3) governs opacity and particulate emissions. Section I1 of 
Regulation No. 1 addresses opacity and prohibits stack emissions from fuel-fired equipment exceeding.20 
percent opacity. Section 111 addresses the control of particulate emissions. Fugitive particulate emissions 
will be generated from construction and transportation activities. During construction activities, dust 
minimization techniques, such as water sprays, will be used to minimize suspension of particulates. In 
addition, construction activities will not be conducted during periods of high wind. The substantive 
requirements of Regulation No. 1 will be incorporated into a Dust Control Plan, which will define the 
level of particulate control for the project. 

Colorado Regulation No. 3 (5  CCR 1001-5) provides CDPHE with the authority to inventory emissions 
and Part A describes Air Pollutant Emission Notice (APEN) requirements. Air quality management 
subject matter experts will evaluate the project and, if applicable, and APEN will be prepared to facilitate 
CDPHE's inventory process. 

8.3 Surface Water 
The proposed action has the potential to impact surface water, both during and after construction of the 
ET cover. As described in the following paragraphs, impacts will be minimized by meeting the 
substantive requirements of the Clean Water Act and associated implementing regulations. 

~ 8.3.1 - Storm Water 
Given the expected conditions at the Present Landfill site, no significant surface water impacts are 
anticipated as a result of storm water events. However, because the total area of the project is greater than 
five acres and the location is outside the IA, which has an effective NPDES Permit for Storm Water, the 
proposed action would require an NPDES Storm Water Permit for Construction Activities, but for the fact 
that it is a CERCLA action. Paragraphs 16 and 17 of RFCA establish the requirements under which 
CERCLA permit waiver applies. For any action that would require a permit but for CERCLA, Paragraph 
17 requires that the following information be included in the submittal. 

a. Identification of each permit that would be required - Because the landfill cover construction 
project is greater than five acres in size, an NPDES General Storm Water Permit for Construction 
Activities would be required. The permit is found at 40 CFR Part 122, and is obtained by filing a 
Notification of Intent (NOI) with EPA.I4 

b. Identification of the standards, requirements, criteria, or limitation that would have had to have 
. . .  . 

been met to obtain each permit - Because the storm water permit for construction activities is a 
1 

r 

l4 This IWIRA serves the NO1 for the Present Landfill project. 
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general permit, it has been through public comment and promulgated by EPA. Obtaining the 
permit is through the NO1 (Le., a letter submittal to the agency containing basic information about 
the project). The permit requires the installation of best management practices, such as silt 
fences, to protect downstream waters from sediment-laden run-off. These requirements are 
contained in this I M A M .  
Explanation of how the proposed action will meet the standards, requirements, criteria, or 
limitations identified in subparagraph (b) - The total area of disturbed soils is approximately 39 
acres, including the area of the landfill to be resurfaced (28 acres), haul roads to the offsite 
borrow areas (9 acres), and miscellaneous construction activities (2 acres). Surface water control 
measures will be used to minimize surface water contact with potentially contaminated soils or 
groundwater and to minimize erosional effects during the construction activities. Precipitation 
falling on areas where construction is in progress will be diverted to existing surface water 
drainage ditches. Other shallow ditches will be temporarily constructed as needed to prevent 
sediment-laden storm water from flowing directly into No Name Gulch. 

Newly-constructed soil surfaces will be protected using soil terracing, hydromulch, straw-mulch, 
silt fencing or other appropriate method to minimize soil erosion and surface water degradation 
until the required vegetation is established. Average potential loss of soils from newly- 
constructed surfaces due to water erosion is estimated at 6 tons/acre/year for the first two years 
during and after construction activities. This loss has been estimated using the universal soil loss 
equation (USLE). The use of straw-mulch, adequately spaced silt fences, and other appropriate 
measures minimizes soil loss and allows the final vegetative cover to be established within two to 
three years. Potential soil loss from surfaces with established vegetation similar to surrounding 
areas is estimated at 0.5 tons/acre/year. 

c. 

8.3.2 Treated Seep Water 
As discussed in Section 2.2 , leachate flowing from the eastern end of the Present Landfill is treated to 
remove organic constituents, including VOCs and SVOCs. In the existing passive leachate collection and 
treatment system, the water is first collected in a settling basin. It then flows through a pipe, to a set of 
stepped flagstones, and over a six-foot long bed of gravel, before discharging into the East Landfill Pond. 
Flow is measured at the point of discharge. Water quality samples are collected from the treatment 
system discharge endpoint, defined as the point six feet downstream from the last aeration step. Water 
released from the treatment system is collected in the East Landfill Pond, which is periodically pumped to 
Pond A-3. 

As described in Section 3.2.5, during construction of the Present Landfill cover, the existing passive 
leachate collection and treatment system will be extended to the new eastern slope surface, where the 
water will be discharged over a set of flagstones to allow for aeration. Depending on the final design, the 
*treated water will be discharged into the reconfigured East Landfill Pond or directly into No Name Gulch. 

Because the passive leachate collection and treatment system will treat RCRA-regulated constituents and 
discharge to waters of the United States (Le., the pond or No Name Gulch), the proposed action would 
require an NPDES Permit, but for the fact that it is a CERCLA action. As described above in Section 
8.3.1, Paragraphs 16 and 17 of RFCA set forth the CERCLA permit waiver provisions and requirements. 
For the treatment system at the Present Landfill seep, the requirements outlined in Paragraph 17 are 
discussed below. 

a. Identification of each permit that would be required - For a treatment system discharging into 
waters of the United States, an NPDES discharge permit would be required. EPA has issued such 
a permit to the WETS wastewater treatment plant (WWTP), effective through 2005. The 
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requirement for a modification of the existing permit to include the passive leachate collection 
and treatment system outfall is waived by RFCA. 

I b. Identification of the standards, requirements, criteria, or limitation that would have had to have 
been met to obtain each permit - As described above, the effluent fiom the Present Landfill 
passive leachate collection and treatment system must meet the standards set forth in the RFCA 
Action Level Framework (ALF). These standards are the same water quality standards as those 
that are used as the basis for the NPDES permit issued to the WETS WWTP. 

Explanation of how the proposed action will meet the standards, requirements, criteria, or 
limitations identified in subparagraph (b) - The treatment system has been in operation since 
1996, with a performance record that clearly demonstrates that VOCs and SVOCs are removed 
before the point of discharge into the Present Landfill Pond. The effluent has been sampled on a 
regular basis in accordance with the Modified PAM (DOE 1996b) and the associated Sampling 
and Analysis Plan for the OU7 Passive Aearation System (K-H 2000d), and analytical results 
have been compared to the applicable water quality standards (referred to as “performance , 

goals”). Monitoring will continue under this IM/IRA. The treatment system has been shown to 
be effective in removing organic contaminants from the leachate and meeting water quality 
standards. System operation and performance are reported routinely in accordance with the PAM 
in the same manner that NPDES operations and performance are reported in discharge monitoring 
reports, further demonstrating that the substantive requirements of the waived permit are being 
met. 

c. 

8.3.3 Remediation Wastewater 
Remediation wastewater generated during construction activities will be managed consistent with 
provisions of the RFCA IGD (DOE, CDPHE, EPA, 1999). Remediation wastewater will be collected, 
characterized, and transferred to an approved treatment unit for processing (Le., the Site sewage treatment 
plant or to another approved onsite or offsite treatment facility), or it will be directly discharged in 
accordance with the requirements of the Site’s Incidental Waters Program (K-H 1998). 

8.4’ Solid Waste 
Solid wastes generated during construction of the ET cover will be managed in accordance with 
CDPHE’s solid waste regulations (6 CCR 1007-2). No hazardous or radioactive wastes will be generated 
during construction activities. 

8.5 Wetlands 
As described in Section 2.7, wetlands have been designated along the shoreline of the East Landfill Pond 
by the U.S. Army Corps of Engineers. DOE will mitigate the loss of wetlands due to the proposed action 
using the Standley Lake wetland mitigation bank (if available), or by purchasing offsite wetland 
mitigation credits, as deemed necessary in consultation with EPA. 

8.6 Wildlife 
Construction activities may impact migratory birds protected by the Migratory Bird Treaty Act, and the 
Fish and Wildlife Conservation Act. Due to the variations in potential impacts depending upon the 
season and the nesting schedules for migratory birds, the substantive requirements of these federal 
statutes will be evaluated by the Site Ecology group prior to conducting activities associated with the 
proposed action. The substantive requirements identified during the evaluation will be implemented 
throughout the construction process. 
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8.7 Mineral Resources 
The Colorado Land Reclamation Act for the Extraction of Construction Materials (CRS 34-32.5- 10 1) 
governs the extraction of construction materials, including sand and gravel. No onsite borrow source has 
been identified for cover material, and only previously disturbed areas will be considered for onsite soil. 
These areas would primarily involve regrading activities that result in some small quantity of extra soil 
that could be used as grade f i l l .  Such areas would be reclaimed using the methodology for reclaiming soil 
removal areas. 
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9.0 IMPLEMENTATION SCHEDULE 
A copy of the current implementation schedule is provided in Appendix B. The schedule i s  not an 
enforceable part of this IWIRA and DOE or its contractor may alter the schedule without prior 
notification to or approval by the regulatory agencies. Significant schedule changes will be shared with 
the agencies as part of the RFCA consultative process. 
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10.0 CLOSEOUT REPORT 
Upon completion of cover construction activities at the Present Landfill, a Closeout Report will be 
prepared in accordance with RFCA to address cover construction. The Closeout Report will document 
the work completed within the scope of this IMARA. The expected outline for the Closeout Report is as 
follows: 

Introduction, 

Accelerated action description, 

Dates and duration of specific activities (approximate), 

Deviations from the decision document, 

Final disposition of wastes (actual or anticipated), 

Description of RCRA unit closure activities, 

RCRA closure certification signed by an independent, registered, professional engineer, 

Demarcation of wastes left in place (i.e., survey bench marks, measurements), 

Demarcation of areas requiring access controls, 

A copy of the Vegetation Plan, and 

A copy of the Monitoring and Maintenance Plan. 

.- 

A separate Closeout Report will be written for the groundwater remedy, if needed. Longer-term issues, 
such as cover performance, will be captured in the CAD/ROD and CERCLA five-year review reports. 

Upon completion, the Closeout Report(s) will be submitted for review and approval by CDPHE and EPA, 
and placed in the Administrative Record File. 
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1 1 .O COMMENT RESPONSIVENESS SUMMARY 
Responses to comments received during the formal public comment period, including comments From the 
regulatory agencies, are documented in Appendix C. 
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Appendix A- Applicable or Relevant and Appropriate Requirements 
I- Requirement 1 Citation I Type 1 I Comment 

CLEAN AIR ACT (CAA), 42 USC 7401 et seq. 

COLORADO AIR QUALITY CONTROL 
COMMISSION (CAQCC) REGULATIONS 

Emission Control Regulations for Particulates, 
Smokes, Carbon Monoxide, and Sulfur Oxides 

> Smoke and Opacity 

> Fugitive Particulate Emissions 

. Construction Activities . . Haul Roads . Haul Trucks 

Storage and Handling of Material 

Odor Emissions 

Air Pollutant Emission Notices (APEN), 
Construction Permits and Fees, Operating 
Permits, and Including the Prevention of 
Significant Deterioration 

> APEN Requirements 

> Construction Permits, Including Regulations. 
for the. Prevention of Significant Deterioration 
(PDS) 

5 CCR 1001 
(40 CFR 52, SUBPART 
G) 

5 CCR 1001-3 
(CAQCC Reg. No. 1 )  

Section I1.A. 1 

Section 1II.D 

III.D.2(b) 
III.D.2(c) 
III.D.2(e) 
III.D.Z(f) 

(CAQCC Reg. No. 2) 

(CAQCC Reg. No. 3) 

5 CCR 1001-4 

5 CCR 1001-5 

Part A, Section I1 

Part B 

Air pollutant emissions from stationary sources (e.g., fuel-fired pumps, generators, and 
compressors, process ventdstacks) shall not exceed 20% opacity. 

Technologically feasible and economically reasonable control measures and operating 
procedures will be employed to reduce, prevent, and control particulate emissions. 

Regulation No. 2 prohibits the emission of detectable odors from any single source in 
excess of the air standards. 

An APEN shall be filed with CDPHE prior to construction, modification, or alteration 
of, or allowing emissions of air pollutants from, any activity. Certain activities are 
exempted from APEN requirements per specific exemptions listed in the regulation. 

A - Action-Specific ARAR; C- Chemical-Specific ARAR; L - Location-Specific ARAR; TBC - To Be Considered 
Ai  1 



Requirement Citation TY Pe 

:LEAN AIR ACT (CAA), 42 USC 7401 et seq. 

Comment 

Construction Permits 

. Non-Attainment Area Requirements 

. Prevention of Significant Deterioration 
Requirements 

Standards of Performance for New Stationary 
Sources 

Emissions of Volatile Organic Compounds 
(VOCS) 

9 General Requirements for Storage and Transfer 
of vocs 

> Disposal of VOCs 

9 Storage and Transfer of Petroleum Liquid 

Control-of Hazardous Air Pollutants 

Section III 

Section IV.D.2 

Section IV.D.3 

5 CCR 1001-8 
(CAQCC Reg. No. 6 )  

5 CCR 1001-9 
(CAQCC Reg. No. 7) 

Section II1.B 

Section V 

Section VI 

5 CCR 1001-10 
(CAQCC Reg.No.8), 
40 CFR 61, Subpart A 

C 

NCIL 

N C L  

A 

A 

A 

A 

Construction permits are not required for CERCLA activities; however, substantive 
requirements that would normally be associated with construction permits will apply. 
Also, fuel-fired equipment (e.g., generators, compressors) associated with these 
activities may require permitting. 

Even though CERCLA activities are exempt from construction permit requirements, 
non-attainment area requirements may apply if emissions of certain pollutants exceed 
certain threshold limits. The requirements include emissions reductions or offsets, and 
strict emission control requirements. 

Even though CERCLA activities are exempt from construction permit requirements, 
PSD requirements may apply if emissions of certain pollutants exceed certain 
threshold limits. The requirements include strict emission control requirements, 
source impact modeling, and pre-construction and post-construction monitoring. 

New Source Performance Standards exist for various types of stationary sources. 

Applies to the transfer of VOCs to a tank larger than 56 gallons. In such cases, 
submerged-fill or bottom-fill techniques must be used. 

Prohibits the disposal of VOCs by evaporation or spillage. 

Regulated storage and transfer of petroleum liquids. 

This subpart details the general provisions that apply to sources subject to National 
Emission Standards for Hazardous Air Pollutants (NESHAPs). 

A - Action-Specific ARAR; C- Chemical-Specific ARAR; L - Location-Specific ARAR TBC - To Be Considered 
A-2 
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Appendix A - Applicable or Relevant and Appropriate Requirements 

I 
~~ 

Requirement 1 Citation I Type 1 Comment I 
CLEAN AIR ACT (CAA), 42 USC 7401 et seq. 

National Emission Standards for Emissions of 
Radionuclides Other Than Radon From 
Department of Energy Facilities 

> Standard 

> Emission Monitoring and Test Procedures 

> Compliance and Reporting 

5 CCR 1001-IO 
(CAQCC Reg. No. 8) 
40 CFR 6 1, Subpart H 

6 1.92 

61.93 

61.96 

C/L 

CIA 

C/L 

This section establishes a radionuclide emission standard equal to those emissions that 
yield an effective does equivalent (EDE) of 10 mremlyear to any member of the 
public. The perimeter samplers in the Radioactive Ambient Air Monitoring Program 
(RAAMP) sampler network are used to verify compliance with the standard. 

This section establishes emission monitoring and testing protocols required to measure 
radionuclide emissions and calculated EDEs. This section also requires that 
radionuclide emissions measurements (i.e., stack monitoring) be made at all release 
points that have a potential to discharge radionuclides into the air which could cause 
an EDE to the most impacted member of the public in excess of 1% of the standard 
(i.e., 0.1 mrem/year). 

This section requires the Site to perform radionuclide air emission assessments of all 
new and modified sources. for sources that exceed the 0.1 mredyear EDE threshold 
(controlled), the appropriate applications for approval must be submitted to EPA and 
CDPHE. Additional substantive requirements may apply if the activity requires 
agency approval. 

A - Action-Specific A M ;  C- Chemical-Specific ARAR; L - Location-Specific ARAR; TBC - To Be Considered 
A-3 



Requirement Citation 

COLORADO BASIC STANDARDS AND 
METHODOLOGIES FOR SURFACE WATER 

TY Pe Comment 

COLORADO BASIC STANDARDS FOR 
GROUNDWATER 

TAKING, POSSESSION, TRANSPORTATION, SALE, 
PURCHASE, BARTER, EXPORTATION, AND 
IMPORTATION OF WILDLIFE AND PLANTS 

NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM REGULATION 

a Storm Water Permit for Construction Activities 

DISCHARGES OF DREDGED OR FILL MATERIAL 
INTO WATERS OF THE UNITED STATES 

Discharges Requiring Permits 

50 CFR 10 

DOE COMPLIANCE WITH 
FLOODPLANWETLANDS ENVIRONMENTAL 
REVIEW REQUIREMENTS 

Floodplain/Wetlands Determination 
Floodplain/Wetlands’Assessment 
Applicant Responsibilities 

~~ 

5 CCR 1002-3 1 

5 CCR 1002-41 

40 CFR 122.26 

33 CFR 323.3 

10 CFR 1022 

.I 1 

.I2 

.I3 

C 

C 

AIL 

AIL 

AIL 

Refer to Attachment 5 to RFCA for surface water action levels and standards. 

Refer to Attachment 5 to RFCA for ground water action levels. 

A/L 
~~ ~ 

Principally focuses on the taking and possession of birds protected under this 
regulation. Enforcement is predicated on location of the project and time of the year. 
Current list of protected birds is maintained by the Site Ecology group. 

I I I I I 

A - Action-Specific ARAR, C- Chemical-Specific ARAR; L - Location-Specific ARAR; TBC - To Be Considered 
A-4 
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Comment TY Pe 

FISH AND WILDLIFE COORDINATION ACT, 16 USC 661 et seq. 

Purpose 
Impounding, Diverting, or Controlling of Waters 
Impoundment or Diversion of Waters 
Administration; Rules and Regulations 
Effects of Sewage and Industrial Waters 
Authorization of Appropriations 
Penalties 
Definitions 

16 USC 661 
16 USC 662 
16 USC 663 
16 USC 664 
16 USC 665 
16 USC 666 
16 USC 666(a) 
16 USC 666 (b) 

I .  

NATIONAL HISTORIC PRESERVATION ACT, 16 USC 470 et seq. 

Identifying Historic Properties 

Assessing Effects of the Activity on the Property 

Documentation Requirements 

Criteria of Effect and Adverse Effect 

Protecting National Historic Landmarks 

Historic Properties Discovered During 
Implementation 

Emergency Undertakings 

Preservation of American Antiquities 

Protection of Archaeological Resources 

36 CFR 800.4 

36 CFR 800.5 

36 CFR 800.8 

36 CFR 800.9 

36 CFR 800.10 

36 CFR 800.1 1 

36 CFR 800.12 

43 CFR 3 

43 CFR 7 

Obligations are met through the Programmatic Agreement among DOE, the Colorado 
State Historic Preservation Officer (SHPO), and the Advisory Council on Historic 
Preservation regarding Historic Properties at RFETS, July 17, 1997. 

A - Action-Specific ARAR; C- Chemical-Specific ARAR; L - Location-Specific ARAR; TBC - To Be Considered 
A-5 
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1 

Comment 

A 

SOLID WASTE DISPOSAL ACT (aka: Resource Conservation and Recovery Act [RCRA]), 42 USC 6901 el seq.; 
SUBTITLE C: HAZARDOUS WASTE MANAGEMENT (Colorado Hazardous Waste Act (CHWAJ), CRS 25-15-101 to -217 

“Recyclable materials” means any type of discarded or waste material that is not 
regulated under CRS 25-8-205( I)(e), and can be reused, re-manufactured, reclaimed, 
or recycled. 

~~ 

THE STATE OF COLORADO IS AUTHORIZED TO ADMINISTER PORTIONS OF THE HAZARDOUS WASTE MANAGEMENT PROGRAM (E.G., R C U )  TO REGULATE THE GENERATION, TREATMENT, STORAGE, 
AND DISPOSAL OF HAZARDOUS WASTE WITHIN COLORADO. AS SUCH, THE COLORADO REGULATIONS THAT ARE MORE STRINGENT THAN THE FEDERAL COUNTERPARTS WOULD BE APPLICABLE TO 
THE MANAGMNT OF HAZARDOUS WASTE. THESE REGULATIONS MAY ALSO BE RELEVANT AND APPROPRIATE IN SITUATIONS WHERE A REMEDIATION WASTE IS “SUFFICIENTLY SLMLAR” TO A 
RCRA-LISTED WASTE (E.G., WASTE WHICH WAS GMERATED AND DISPOSED OF PRIOR TO THE EFFECTIVE DATE OF REGULATION) OR WHEN THE PROPOSED REMEDIAL ACTION IS SIMLAR TO A RCRA- 
REGULATED ACTIVITY AND WOULD BE APPROPRIATE TO ENSURE THAT THE ACTIVITY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT. ALTHOUGH THE COLORADO HAZARDOUS WASTE 
MANAGEMENT REGULATIONS ARE S[MILAR TO THE FEDERAL REQUIREMENTS, BOTH THE FEDERAL AND STATE REGULATORY CITATIONS ARE PROVIDED FOR REFERENCE PURPOSES AND TO DENOTE 
THAT BOTH FEDERAL AND STATE REQUIREMENTS WERE CONSIDERED IN ESTABLISHING THE IDENTIFYING THE ARAR REQUIREMENT ADOPTED FOR THE REMEDIATION OF THE R W K  ONLY 
SUBSTANTIVE PORTIONS OF THE REGULATIONS ARE REQUIRED UNDER CERCLA ACTIONS FOR ONSITE ACTIVITIES. THE STATE HAS NOT VERIFLED THAT THESE ARE THE ONLY SUBSTANTIVE 
STANDARDS. THE FINAL DETERMINATION IS PREDICATED UPON AN ANALYSIS FOR A SPECIFIC ACTION. 

IDENTIFICATION AND LISTING OF HAZARDOUS 
WASTES 

I I SOLID WASTE DISPOSAL SITES AND FACILITIES I 6 CCR 1007-2 

6 CCR 1007-3, Part 261 A 
(40 CFR 261) 

Definitions 

I I 6 CCR 1007-3, Part 262 GENERATOR STANDARDS 

GROUNDWATER MONITORING 6 CCR 1007-3, Part 
265, Subpart F (40 CFR 
265, Subpart F) 

1.2 

A/C Persons who generate solid wastes are required to determine if the wastes are 
hazardous according to 6 CCR 1007-3 Parts 261,267,279) 40 CFR Parts 261,266, 
279). 

The substantive portions of the groundwater monitoring ARARs for each CERCLA 
action will be incorporated into the Site Integrated Monitoring Plan. 

A 

Hazardous Waste Determinations 
(40 CFR 262) 
.I 1 

A - Action-SDecific ARAR; C- Chemical-SDecific ARAR; L - Location-SDecific ARAR: TBC -To Be Considered 
A-6 



Requirement Citation 

CLOSURE AND POST-CLOSURE 

Closure Performance Standards 

Comment Type 

Disposal or Decontamination of Equipment, 

Post-Closure Care and Use of Property 

Structures, or Soils 

Closure and Post-Closure Care (Landfills) 

STANDARDS FOR THE MANAGEMENT OF USED 
OIL 

Used Oil Specifications 

Prohibitions 

6 CCR 1007-3, Part 
265, Subpart G (40 CFR 
265, Subpart G) 
. I 1 1  

. I  14 

. I  17 

.31O(a) 

.3 10(b) 

6 CCR 1007-3,' Part 279 
(40 CFR 279) 

.I 1 

.12 

A 

N C  

' N C  

N C  

N C  

A 

A 

The owner/operator must close the facility in a manner that (a) minimizes the need for 
further maintenance, and (b) controls, minimizes, or eliminates, to the extent necessary 
to protect human health and the environment, post-closure escape of hazardous waste, 
haza4rdous constituents, leachate, contaminated runoff, or hazardous waste 
decomposition products to the ground or surface waters or to the atmosphere. 

All hazardous wastes and residues of hazardous waste must be disposed or 
decontaminated. 

Human health and the environment must be protected after closure is complete if 
hazardous waste remains at the facility. 

Landfills must be closed with a final cover designed and constructed to ( I )  Provide 
long-term minimization of migration of liquids through the closed landfill; (2) 
Function with minimum maintenance; (3) Promote drainage and minimize erosion or 
abrasion of the cover; (4) Accommodate settling and subsidence so that the cover's 
integrity is maintained; and ( 5 )  Have a permeability less than or equal to the 
permeability of any bottom liner system or natural subsoils present. 

After final closure of a landfill, the owner or operator must comply with all post- 
closure requirements, including maintenance and monitoring throughout the post- 
closure care period. 

Used oil burned for energy recovery must meet the specifications of this section. 

Used oil must not be stored in surface impoundments, be used as a dust suppressant, or 
burned in unapproved units. 

A - Action-Specific ARAR C- Chemical-Specific ARAR; L - Location-Specific ARAR; TBC -To Be Considered 
A-7 
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I M A M  and Closure Plan for the Present Landfill Draft - August 6,2002 

Requirement Citation Comment TY Pe 

SOLID WASTE DISPOSAL ACT (aka: Resource Conservation and Recovery Act [RCRAl), 42 USC 6901 etse4.; 
SUBTITLE C: HAZARDOUS WASTE MANAGEMENT (Colorado Hazardous Waste Act [CHWA]), CRS 25-15-101 to -217 

OIL POLLUTION PREVENTION 7 CCR 1101-14, Part 11 

Oil Pollution Prevention: Oil Pollution Prevention 
SPCC'Plan Requirements 

AST. 1 12.7 (c), (d), 
(e)(1-2), and (e)(4-5) 

A A Spill Prevention, Control, and Countermeasures (SPCC) Plan would not be 
specifically required as an A m ,  however, the substantive requirements that are 
incorporated into and implemented as part of the SPCC plan would be required as an 
ARAR (e.g., prediction of the direction, rate, and flow of a release from a tank system 
need not be included in a plan; however, it must be known by facility personnel and 
management and be available to emergency responders at the facility). 

COLORADO SOIL REMEDIATION OBJECTIVES 
POLICY DOCUMENT 

Published by CPHE 
December 1997 

to RFCA. 

Rocky Flats Wildlife Refuge Act Subtitle F, Sections A 
3171 -3182 

Provides for the establishment of the Rocky Flats Wildlife Refuge upon certification 
of cleanup and closure by EPA. Existing Site security and access controls will 
be maintained until completion of the WETS Closure Project. A 
Comprehensive Conservation Plan (CCP) will be developed in accordance 
with Sec. 3178 to define the institutional controls that will be implemented 
after transfer to the U.S. Fish and Wildlife Service (USFWS). 

I I I 

Duties of Operators -Reclamation Plan CRS 34-32.5-1 16(4) A Outlines the requirements for preparing and implementing reclamation plans for 
affected lands. The statute is administered by the Colorado Mined Land Reclamation 
Board, which promulgates rules governing the extraction of construction materials (see 
Mineral Rules and Regulations of the Colorado Mined Land Reclamation Board for 
the Extraction of Construction Materials). 

I I I I I 

A - Action-Specific ARAR; C- Chemical-Specific ARAR; L - Location-Specific ARAR; TBC -To Be Considered 
A-8 



6) 

s 
TI 

0 
v3 

4 

2 

il 



Activity ollg CWP CWP 
Ra Early Early 

m t y  
ID 

ER Projeci 



?a 

8 
E 
E 
3 

r%l 

3 


